Rolls-Royce Spey by-pass engines are designed to provide outstentig 
economy of operation. They fave been chosen to power the de Mavitgnd : 
TRIDENT and British Aircraft Corporation ONE-ELEVEN jet transporte 7 
and the Blackburn BUCCANEER S.2 strike aircraft. fea 


ROLLS-ROYCE 


AERO ENGINES - MOTOR CARS - DIESEL AND PETROL ENGINES . ROCKET MOTORS - NUCLEAR PROPULSION 
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ADVANTAGES FOR GO, NO-GO SYSTEMS CHECKOUT 


Now available for any military or industrial complex pneumatic systems, it is tape-controlled and has 
is the Bendix Universal Programmer-Comparator— system logic capability for selecting hundreds of 
designed for automatic Go, No-Go checkout of all stimuli-control channels and thousands of test points, 
types of air, land, sea, and space systems. Readily as required. Write for full details on these remarkable 
adaptable to electronic, hydraulic, mechanical and _ benefits the Bendix tester delivers: 


@ Cuts checkout time from hours to minutes @ Makes possible high-accuracy checks by relatively 
inexperienced personnel & Gives visual display and printed record for entire testing sequence @ Is 
suitable for fixed or mobile units; can be used for in-plant manufacturing or maintenance activity. 


“Candi” International DIVISION 


205 E. 42ND ST., NEW YORK 17,N.Y., U.S.A. Cable Address: “Bendixint” N. Y. 


Second class postage paid at New York, N.Y 
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No. 2. IN A SERIES OF ADVERTISEMENTS 


Palmer wheels and brakes, widely 
specified for today’s light aircraft, 
helicopters and gliders—and for the 
unconventional Hovercraft and 
Brittain Norman Cushioncraft — 
are the outcome of many years of 
research and practical development 
work. No less for the aircraft of 


tomorrow —for prototype and pro- 
duction—these Palmer facilities 
are available to the designer. 

Backed by the technical services of 
the BTR Group, Palmer offers the 
aircraft industry a wealth of 
experience in the design and manu- 
facture of a wide range of aircraft 
components... 
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AERO PRODUCTS LID 
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V.T.O.L. and Mach 2 speeds 


variable geometry provides the answer 


In the Fokker Republic V.T.O.L. Development 
Division the inherent problem of combining vertical take- 
off and landing with supersonic speeds at sea level and at 
high altitude has been resolved through use of advanced 
aerodynamics: variable geometry wing. 


The revolutionary Fokker-Republic V.T.O.L. air- 
craft which is in final development stage, incorporates 
variable-sweep wing design with a single lift and thrust 
engine. It is so designed that it has the versatility for 
vertical or short. take-off — flies to its target at high or low 
altitudes at supersonic speed with its wings folded —or 
wings extended at subsonic speeds for considerably 
greater distances. Thus this versatile strike/reconnais- 
sance aircraft combines the tactical advantages of 
V.T.O.L./S.T.O.L. with all-weather supersonic perform- 
ances. 


Multi-million research programmes have been 
carried out, at first independently, now jointly by Fokker 
and Republic. The final design is the culmination of five 
million dollars, seven years of engineering man-hours, 
wind-tunnel testing, data reduction and close liaison with 
the engine manufacturers, the Bristol-Siddeley Company. 


V.T.O.L....S.T.0.L. ... wherever aviation takes on 
new directions, Fokker-Republic lead the field. 


FOKKER 
REPUBLIC 


ROYAL NETHERLANDS AIRCRAFT FACTORY, PROJECT DIVISION (V.T.O.L.) SCHIPHOL, AMSTERDAM. 
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IF ALL THE UNITS OF 


COMMUNICATION CONTROL AND INTERCOM 
SUPPLIED BY ULTRA 


WERE PLACED END TO END 
IN A STRAIGHT LINE ... they would not reach from Lands End to John O’ Groats— 


the dimensions are so small. And as specialists in this field 
we supply some 80% of British civil aircraft installations 
as well as the growing commitments for Services and 
overseas requirements. The units are compact and light in 
weight; in other words, designed for the aircraft designer. 


A UA57 SERIES 
STATION BOX WITH 
TOGGLE SWITCHES 
(Used in Boeing 707) 


WITH PUSH 


BUTTON SELECTION 
(Specified for VC 10) 


STATION BOX 
WITH ROTARY 
SWITCHES 
(Used in Comet 4) 


We have currently in production a comprehensive range 

of equipment, with different series styled to meet variation 

in operational requirements. Each series includes a full 

range of the complementary units for a system—junction 
boxes, stewards’ boxes, ground crew facilities and so on. 

Units can be tailored to meet individual specifications. 

Fully transistorised, and equally suitable for British and 
American radio installations, ULTRA communication 
control and intercom equipment means reliability, flexibility 
and versatility. 


Complete information on application. 


ULTRA ELECTRONICS LIMITED 


WESTERN AVENUE LONDON WS Telephone ACOrn 3434 


COMMUNICATIONS - CONTROL AND INSTRUMENTATION - AUTOMATIC BUSINESS EQUIPMENT 


| 

Cc 
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GODFREY 
AIRCRAFT 
EQUIPMENT | 


Designers and manufacturers of cabin 
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compressors, flow control systems, air 


i} cycle and vapour cycle cooling equipment, 
water extractors, valves, turbo alternators, 
air conditioning and pressure testing 

trolleys, static cooling units. 


SIR GEORGE GODFREY & PARTNERS LIMITED 


Hanworth, Middlesex and Henley, Oxfordshire Telephone: FELtham 3291 Cables: Godfrepart, London 
¢ ASSOCIATED COMPANIES IN MONTREAL, MELBOURNE AND JOHANNESBURG. 
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NEW THORN PYGMY 


SOLDERLESS CONNECTORS 


using the new 


standard contacts to 
Specification MIL-C-26636 


Solderless contacts 


Bayonet lock ensuring mating face seal 


Arrangements for 2 to 61-way contacts 


Temperature range from -65 to +130°C. 


Improved pressure sealing—watertight and airtight 


No de-rating at 100,000 ft 


Cadmium plated and irridited (conductive finish) 


THORN ELECTRICAL INDUSTRIES LIMITED, 


Special Products Division, 
Great Cambridge Road, Enfield, Middlesex. Enfield 5353 
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for il 
SPACE 
The Twin Pioneer 3 


From Jungle Airstrips in ae 


the Far East, oil sites in the 
Middle East and Africa or 
narrow mountain valleys in 
Austria and Switzerland, in fact 


f anywhere where space 


versatile Twin Pioneer 
is giving constant, 


| outside is limited, the 
| economic service. 
| 


\ FROM A TAKE-OFF RUN OF 420 FzET 
\ The Twin Pioneer 3 will carry 


\ 16 PASSENGERS OR 

) 4000 POUNDS FREIGHT OR 

2 LARGE SURVEY CAMERAS OR 
thee 9 STRETCHER CASES OR 

ee 12 PARATROOPERS OR 

\ 4x 500 POUND BOMBS OR 


MILITARY LOADS 


Designed and Manufactured by 


SCOTTISH AVIATION LIMITED 
PRESTWICK AIRPORT, SCOTLAND 
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AND THE AIRCRAFT 


BY HENRI HEGENER 


NOW ON SALE 


ORDER YOUR COPY NOW 


Over 100,000 words, 
400 photographs, 48 
scale 3-view tone 
paintings, over 200 
Fokker types reviewed. 
Here, in one 224-page 
volume, is told the > 
whole story of Fokker’s 
youth and early experi- 
ments; his rapid rise 
to fame during the 
1914-1918 war when he peer 
designed and produced 
for the German Air 
Service; his removal to 
Holland after that war 
and establishment of aircraft industry, and the story 


POSEN 


uy 
i 


his firm in the country 
of his birth; the world- 
wide use of his aircraft 
in the inauguration and 
development of interna- 
tional air lines; his 
entry into the American 


of the Fokker firm to date. 


Size is 84” x 114", 224 pages 
cloth bound, weight is 2} Ib., 
price 45/-. Write to Dept. AP/FO 
for illustrated leaflet describing 
fully contents of this book. 


HARLEYFORD PUBLICATIONS LTD. 
LETCHWORTH, HERTFORDSHIRE, ENGLAND 


insulate — preserve — lubricate 
with the NEW 


Multi-Purpose 


Silicone Grease 
AEROSOL SPRAY 


In electrical and electronic 
equipment in aircraft ingress 
of moisture, corrosion and 
oxidation are primary causes 
of breakdown and high main- 
tenance costs. The introduc- 
tion of AMBERSIL MS 4 
Aerosol Spray provides an 
“easy to apply” non-melting 
silicone grease with excellent 
dielectric properties and a 
working temperature range of 
—50°C to +200°C for water- 
proofing, insulating, lubricat- 
ing and preserving electrical 
and electronic equipment. One pass from the handy 12o0z. aerosol 
gives an uncontaminated film, even in inaccessible areas, ensuring 
complete protection with economy and simplicity in application. 


AMBER 


Write or ‘phone for full information to: 


AMBER OILS LTD., 11a Albemarle St., London W.1. 
MAYfair 6161/5 
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A TO B ON ELECTRON BEAM 
BY TRANSISTORIZED ADAS (AIRCRAFT DIRECTIONAL ACCURACY SYSTEM) 


The New Revolutionary Navigator with 
a Memory”. 


Complete System Consists of : 


The first combined MF/VOR/ILS 
system 


THE AEROPLANE 
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WORLD PATENT RIGHTS APPLIED FOR 


Ministry of Aviation Type Approved 
LASS 


SENSATIONAL IN PRICE 


Combined MF/VOR Indicator with MF Receiver 


and Power Supply 


£245 


VOR/ILS (receiver and aerial extra) 


1 Combined Indicator MF/VOR/ILS £120 
2 MF Rx with VOR Control unit £80 
3 VOR/ILS Marker Rx £127 
4 Transistorized High Stability Invertor £45 
5 Aerial System MF/VOR and Sense aerial £27 
6 Flashing Anti-Collision Light—Incorporated with 
aerial system £47 10s 
The Brain: The combined Indicator displaying both MF/VOR/ILS signals. 


WHAT A.D.A.S. 


HALPINS 


ESTABLISHED 1897 


By positive and stable display the pilot can Home from 
extreme ranges and to any selected Beacon. 


Precise and immediate indication of passage over Beacon. 
Visual and audio recognition of a Beacon. 

Movement towards or away from the Beacon registered. 

An indication of Range. 

Positive and unequivocable sense indication. 

Equi-signal and Sector zones on Range stations indicated 
visually and by audio means if required. 


Rotatable aerial system provides accurate null for bearing 
reading. Accuracy better than 2}°. 


OF 


15. 
16. 


HAMPSHIRE 


Movement along VOR radial precise and accurate. 

ILS facilities with marker positions indicated. 

Drift compensation easily accomplished. 

MF (Medium Frequency) and VOR (Very High Frequency 
Omni Directional Range) beacon facilities provided in one 
indicator. 

System unaffected by static. 

Simplicity of installation including aerial unit/12 and 24 
volts power units. 

Installation ten man hours. 

Combined VOR/MF aerial system with flashing beacon 


attachments. 
LIMITED 


SEA/AIR ELECTRONICS DIVISION, SOUTHAMPTON 


Ministry of Aviation Approved. 


Phone: SO’TON 23641/15 
Class | Approval being applied for. 


THE PIONEERS IN ELECTRONICS 
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FUSE BLOWING 


SINE WAVE 


POWER SUPPLY SYSTEMS 


NO ROTATING PARTS 


FAST START 


BUILT IN PROTECTION 


Research 
Design 
Development by de Havilland 
Manufacture 
Ensures instant optimum power at any time 
After-Sales Service 


The de Havilland Aircraft Company Limited, Herts. Tel: Hatfield 2300 


HAWKER SIDDELEY AVIATION 222 vuke street, st. vames’s, London, S.W.1 
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Off the Drawing Board 


An item of British civil aviation news at the end of last week which 
gave considerable cause for satisfaction was the Braniff order for 
half a dozen B.A.C. One-Eleven short-haul turbine transports with an 
option on six more. Such a purchase of ‘equipment to the tune of 
some £12} million is certainly, as Sir George Edwards put it, “ an 
indication of confidence” from the other side of the Atlantic, in the 
British Aircraft Corporation. It was all the more satisfactory in being 
the first order ever to be made by an American airline for a foreign 
transport aircraft before the prototype has made its first flight. 

‘here is, of course, nothing particularly new in ordering “ off the 
drawing board” in this way—it is a technique that was fostered by 
the exigencies of War-time urgency and has since been found necessary 
in the light of the long gestation period required for the newer genera- 
tion of large civil aircraft. Its present application is, in fact, a 
measure of the highly competitive atmosphere of the civil airline 
scene. In this context, the choice of this new British airliner for 
American use is an achievement of which the B.A.C. design team can 
justly be proud. 


Progress and Noise 


One of the stranger quirks of human behaviour is that although 
progress is generally conceded to be necessary and desirable it must, 
perforce, occasionally be resisted at all costs. It might be the more 
understandable if this phenomenon was, in the modern idiom, a form 
of passive resistance; or just plain antipathy. In so many instances, 
however, the reverse is the case and quite active steps are taken to 
see that no further forward moves can be made for quite a long time. 
One has only to reflect on the reactions to the introduction of railway 
trains, motorcars and aeroplanes to conclude, in the light of sub- 
sequent events, that there has been little basis for them other than a 
fairly widespread desire to prophesy disaster in order to oppose change. 

Many of the cases made against certain forms of progress are 
based on the simple fact that their introduction would result in more 
noise. Now this is an objection which is always good for getting 
plenty of supporters for the cause in question. A great deal of noise 
is, in fact, made about noise. And.quite rightly so. 

For those who reside in the vicinity of major airports—particularly 
under the approach or take-off paths—a lot of disturbing noise has 
come to be part of their everyday lives. One would assume, then, 
that the value of property in such areas would be reasonably low— 
reflecting a lack of demand from people wanting to live in such 
noisy localities. The strange thing is that a recent report from 
America suggests that there is no diminution of “ real-estate ” values 
in the vicinity of major airports. 

It does not necessarily follow, of course, that a similar state of 
affairs would be found in like areas in the U.K.; but so far there has 
been little evidence to the contrary. In any event, the reason for this 
American finding is not particularly clear; it could scarcely be that 
there are now people who actually like noise. Perhaps the extent 
of the noise nuisance in such areas has been exaggerated; maybe the 
hard facts of economic life outweigh considerations of comfort. 

However, as we have said before on many occasions, those con- 
cerned with the noise-nuisance problem—and it is real enough in all 
conscience—must give priority to investigating every possible aspect 
of its mitigation, particularly at source. It has now come to be a 
barrier to progress of the first order. 
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Matters of Moment 


Heralds for Royal Tour 


O Handley Page Heralds will be provided by B.E.A. for 

the Duke of Edinburgh’s tour of South America next year. 

The operation will involve some 70,000 miles of flying, apart 

from the ferry flights across the South Atlantic. A proving 
flight by one aircraft is to be made during December. 

Five B.E.A. pilots have been assigned to the tour, led by 
Capt. W. J. Johnson, who is in charge of B.E.A. flight training. 
B.E.A. will also provide two stewards and one engineer, and 
two Handley Page engineers will accompany the tour. One 
aircraft will be modified to have a Royal compartment at the 
back of the cabin, but in other respects both will be standard 
Herald 100-series with Dart R.Da.7s. 

For the positioning flights across the South Atlantic, long- 
range underwing tanks will be fitted. These have previously 
been used on Herald demonstration flights. 

The proving flight will cover the route of the Royal tour 
plus a number of likely diversionary airfields. The itinerary 
for this operation is as follows: London — Lisbon — Las 
Palmas Dakar Natal Belem — Santarem — Manaus — 
Georgetown — Caracas — Palanquero — Bogota — Palanquero 


Esmeraldas Quito — Guayaquil — Lima — Arica — 
Cochabamba Arica — Antofagasta ~~ Santiago —- Cordoba 
— Ascension Buenos Aires Montevideo — Porto Allegre 


- Sao Paulo Brasilia Carolina — Fortaleza — Recife 
Natal —- Dakar — Las Palmas — Lisbon — London. 


Safety in the House 

UESTIONS about the safety record of British independent 

operators were asked in the House of Commons on Oct. 18, 
but produced little in the way of useful information from the 
Ministry. Mr. C. M. Woodhouse, making his first appearance 
as Parliamentary Secretary to the M.o.A.. said that neither 
the corporations nor the independents suffered any fatal 
accidents in 1960, and although there had been three accidents 
this year (Cunard Eagle, Derby Aviation, B.K.S.) it was not 
yet possible to give relevant statistics. A promise was given 
that figures would be given when available. 

Among the suggestions made by various M.P.s was that the 
Ministry should look into the route testing of pilots on charter 
flights, and the standard of navigational equipment on charter 
aircraft. The death rate on charter flights in the past seven 
years was said to be about five times higher than on corporation 
services, and an inquiry was called for before a quarter of a 
million people “ take a chance with these charter aircraft next 
year. 

‘ The suggestion was also made that investigations into fatal 
accidents to British aircraft should be held as routine in this 
country as well as in the country where the accident occurred. 

Mr. Woodhouse, in reply to these points, referred to the 
Air Operators Certificates which now lay down a standard for 
charter as well as scheduled operations, and to the Chicago 
Convention which refers to the procedure for accident 
investigation. 


r . . 

The Hammarskjoeld Accident Inquiry 

HE investigation into the crash of the DC-6B in wh'ch Mr. 

Dag Hammarskjoeld lost his life has failed so far to deter- 
mine any positive cause of the accident. This was stated last 
week in a preliminary report from the investigating authorities, 
led by Lt. Col. M. C. H. Barber, Director of Civil Aviation, 
Federation of Rhodesia and Nyasaland (see our issues of Sept. 
28, P. 417; Oct. 5, p. 443; and Oct. 12, p. 474). 

The true destination, Ndola, and the route to be flown had 
been kept secret; the flight plan filed by the Transair (Sweden) 
crew gave the destination as Luluabourg. The DC-6B left 
Leopoldv lle at 16.51 hrs. (B.S.T.) and radio silence was main- 
tained until 21.02 hrs. when Salisbury was called and told that 
the destination was Ndola with an E.T.A. of 23.35 hrs. At 
21.35 hrs. the crew reported the aircraft’s position as over 
Lake Tanganyika—showing that a direct Leopoldville-Ndola 
track was not being followed. 

Contact with Ndola tower was first made at 22.35 hrs. (B.S.T.) 
and the aircraft later reported that it was overhead Ndola, 
descending, and that the airport lights were in sight. The 
altimeter setting was confirmed and the aircraft was asked to 
report when it had descended to 6,000 ft. There was no further 
communication with the DC-6B. 

At the moment of impact all engines were operating under 
some power, the undercarriage was locked down and the flaps 
were partially extended. The crash occurred at a point where 
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an aircraft which was making an instrument approach to Ndola 
would be completing a procedure turn. 

The fi.ght crew consisted of three qualified pilots and a flight 
engineer. The DC-6B was reported to have carried fuel for at 
least 13 hours’ flying and the pilot in command had not flown 
for 24 hours before leaving Leopoldville. 


News from Italy 

RIVATE flying in Italy, which in the post-war period 

has been a noticeably depressed and subdued pastime, has 
received a much needed injection of enthusiasm and initiative. 
This is the direct result of the formation in Italy of the 
O.A.P.A.—Organization of Private and Business Flying. This 
organization, formed this year, has very practical aims and a 
very militant attitude. Its aim, in brief, is to do battle with 
the authorities to remove the infinity of petty and often 
unreasonable regulations, the needless formalities which make 
private flying in Italy such an unnecessary trial. 

Red tape and the work-to-rule application of regulations by 
unsympathetic bureaucrats had gone a long way towards 
strangling the development of private flying in Italy. The 
Italian Aero Club, which might have taken up the cudgels on 
behalf of the private flier, was diffident to do so because 95 
of its revenue was in the form of a subsidy from the 
Government. 

The O.A.P.A. has already achieved a number of victories in 
its battle with the authorities. They might seem to be of small 
account at first reading, but all private fliers will recognize 
their value and importance. First, pilots may now file flight 
plans by telephone instead of having to report in person. They 
can also now obtain weather reports and Notam information 
by telephone. Further, they can now park their aircraft, for 
a short time, outside the control tower of most airports while 
they complete the necessary formalities. Hitherto, it was quite 
normal practice to instruct private pilots to park on the far 
side of the airfield and let them walk from there. 

O.A.P.A. is continuing its battle to give more freedom to the 
private pilot and, surprisingly, the authorities concerned are 
proving to be understanding and sympathetic. It will take a 
considerable time before the private flier in Italy has as much 
freedom as his counterpart in Switzerland or France, but the 
trend is towards greater freedom and O.A.P.A. is there to 
encourage that trend in every practical way. 

The most militant member of O.A.P.A. is its vice-president, 
Giuseppe Stifani. Editor of ALATA and Aero settimana, he 
is a private flier himself, owning a Fiat G46. O.A.P.A.’s early 
successes in the battle with the authorities have been largely 
due to his unrelenting campaign.—t.p.c. 


Buccaneer Operational 


OLLOWING intensive working-up trials with No. 700 ° Z” 
Sqn., Royal Navy, at Lossiemouth, from March this year, 
the Blackburn Buccaneer low-level supersonic strike aircraft 
is to enter operational service with Nos. 801 and 809 Squadrons 
early in 1962. The Buccaneer units will be formed at R.N.A.S. 
Lossiemouth, but one is expected to embark at an early date 
on board H.M.S. “ Ark Royal,” while the other will remain. 
at least for the time being, shore-based. 

With its dual strike réle with nuclear and high-explosive 
weapons, the Buccaneer introduces a new offensive capability 
to the Royal Navy, and revlaces the Scimitar which has been 
employed on similar duties. Armed with Sidewinder missiles, 
the Scimitar will be free to concentrate on interception and 
close support duties. 


A Needling Affair 

WIFT reaction to the scattering in orbit of 350 million tiny 

copper dipoles from a U.S.A.F. Midas satellite launched 
into polar orbit from Vandenberg A.F.B. on Oct. 21 has come 
from scientists all over the World. The “needles “—seven 
tenths of an inch long and no thicker than a human hair 
were ejected from the satellite as it circled the Earth at a 
height of more than 2,000 miles. The dipoles are expected 
to form, within a month, a belt girdling the Earth acting as 
an artificial ionosphere for the reflection of radio signals as 
part of a research programme into the development of ultra- 
reliable military communications. It will be some while before 
results are fully known. 

Astronomers and radio-astronomers complained that the pro- 
ject might interfere with observations, and that the experiment 
set a dangerous precedent for the future. In Sydney, Mr. F. J. 
Kerr, radio astronomer with the Commonwealth Scientific and 
Industria! Research Organization, said the satellite had been 
launched in defiance of two resolutions passed against the 
experiment by the International Scientific Union last August. 
In England Sir Bernard Lovell and Prof. Fred Hoyle expressed 
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TACTICAL TWIN.—As noted on this page the first operational appearance outside the U.K. of the R.A.F.’s new Westland 
Belvedere short-range tactical helicopters was during the recent exercise “ Spearpoint’’ in Northern Germany. 


similar reactions. In Moscow, Prof. M. V. Keldysh, president 
of the Soviet Academy of Sciences, claimed that the experiment 
“may have dangerous consequences to artificial satellites of the 
Earth, especially those with a man on board.” The Russian 
view was that even if the “needles” did not damage space 
vehicles, they might interfere with radio communication between 
them and ground stations. 

Answering these criticisms, a panel of American scientists 
have pointed out that first, as regards interference with 
optical and radio astronomy. the dipoles will be so widely 
dispersed that there will be only about 55 per cubic mile. On 
this reckoning, the obstructions to incoming radiation from any 
star would be only one part in 1,000 million. Secondly, the 
dipoles will remain aloft only for a few years. 


Soviet Speed Records 
SPEED record of 2,385 km./hr. (1,481.9 m.p.h.) over a 
100-km. closed circuit has been claimed by Russia and 
details are to be submitted to the F.A.I. The aircraft is identi- 
fied in Russian accounts as the E166 and the pilot was A. 
Fedotov. 

Assuming the record was made at high altitude, the average 
Mach number was just short of 2.25. It is also claimed, 
however, that a maximum speed of 2,730 km./hr. (1,696.2 
m.p.h.) was reached during the flight. This is a Mach number 
of 2.57 and must be very close to the limit for an aluminium 
airframe. It exceeds by a good margin the existing absolute 
World air speed record of 2,455.7 km./hr. (1,525.5 m.p.h.) set 
by a Convair F-106A in December, 1959. 

“Performances of this order naturally raise questicns about 
the type of aircraft used. The E166 designation appears to be 
in series with the E66 and E66A, applied to aircraft which have 
previously set speed and altitude records. There is good reason 
to believe that the E66 is a version of the Mikoyan delta fighter 
(code name Fishbed), while the E66A is similar with the addition 
of a rocket engine under the fuselage. 

It is, then, not altogether too far-fetched to suggest that the 
E166 is the big twin jet delta seen over Tushino in July and 
illustrated in our issue for Aug. 10. Although a completely 
new design, this type had a number of features in common 
with the Fishbed and is probably the work of the same design 
team. 

Of the Russian types seen at Tushino in July, this twin-jet 
fighter seems the most likely to have the performance claimed 
for the E166. There is the alternative, however, that E166 is a 
research aeroplane, in which case it could be of all-steel con- 
struction and might be in the same class as the Bristol 18% 
(which has yet to fly). In either case, it will be interesting to 
see if Russia now goes for the World absolute sveed record 
with E166, and also to learn in due course from the F.A.L., 
the number and power of the enginefs). 


Belvederes on the Continent 
XERCISE “ Spearpoint,” the large-scale land-air manceuvres 
which took place in Northern Germany earlier this month, 

marked the first operational appearance of the Westland 
Belvedere HC.1 outside the United Kingdom. Taken out 
by No. 38 Group, the Transport Command specialist tactical 
transport force, a number of these short-range tactical heli- 
copters were used primarily in support of Army operations in 
the field. 

The Belvedere is the first twin-engined twin-rotor helicopter 
to enter service with the R.A.F. The first three pre-production 
aircraft went to the Belvedere Trials Unit at R.A.F. Odiham 
in October last year; and No. 66 Squadron is the first opera- 
tional unit to be equipped with this type. Power for the Bel- 
vedere, which can accommodate up to 20 fully equipped troops, 
comes from two 1,650-s.h.p. Napier Gazelle shaft turbine 
engines. 

In addition to No. 38 Group, Army air support operations 
were undertaken by 2nd A.T.A.F. It was originally planned 
that between 70 and 100 sorties per day would be the target, 
but in fact about 170 sorties were flown each day throughout 
the exercise period. Reaction time—from the Army initiating 
a request for air support missions to the receipt of the attack 
or reconnaissance result—-was the quickest ever in an exercise 
of this kind. 

The air forces operated under the handicap of several 
exercise restrictions. It was decided that because of the hazards 
to civilians, associated with flares and photo-flash cartridges, 
.o night photography would be allowed. For air safety reasons 
light aircraft and helicopters were confined to altitudes less 
than 300 ft. above ground level, and jet aircraft were restricted 
to a minimum height of 600 ft. 


Archimedean Brakes 


UNWAY overrun is prevented in the Northrop De-cel 

system by absorbing the aeroplane’s energy with displace- 
ment of large volumes of water. The De-cel system was 
described at an S.A.E. meeting in Los Angeles on Oct. 14. 
It is based upon a water-filled “basin” at the end of the 
runway, covered by a flexible mat, with a gently sloping 
entrance and exit. 

As the aircraft enters the basin area, it pushes down on 
the flexible cover and displaces large quantities of water ahead 
of the undercarriage. This very effectively increases rolling 
resistance and thereby transfers energy to decelerate the air- 
craft smoothly and safely. 

NASA model tests show that a basin 600-700 ft. long and 
sloped to a depth of 2 ft. will satisfactorily stop an aeroplane 
taxi-ing into the basin at 75 knots. Nortronics Division of 
Northrop has proposed an operational test programme of the 
system to the F/AA. 
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Aviation News in General 


SST PROPOSALS. Supersonic 
transport design study proposals will be 
sought by the F.A.A. soon from airframe 
and aero-engine manufacturers. Design 
study contracts worth some $11 million 
will be awarded early next year and will 
cover studies of aerodynamic configura- 
tion, powerplant, sonic boom effects, 
materials, stability and control, non- 
optimum performance conditions. 


TURBINE MILS.—Two new helicop- 
ters from the Mil design bureau are 
reported to be turbine-powered develop- 
ments of the widely used Mi-1 and Mi-4. 
The Mi-1 derivative known as the V-2 
has two turbines and can carry up to 
eight passengers. It has two and a half 
times the cargo payload capacity of the 
Mi-l. The V-8 derived from the Mi-4 
seats up to 20 and has a 2-ton cargo 
capacity. Many components of both 
types are said to be interchangeable with 
those of their piston-engined ancestors. 


STRIKE COMMAND.—The title U.S. 
Strike Command has been chosen for 
the new force created by merging 
U.S.A.F. Tactical Air Command and 
U.S. Army Strategic Army Command (see 
our issue for Oct. 5). 


S.B.A.C. GIFT.—The Society of British 
Aircraft Constructors has donated £4,500 
to the R.A.F. Benevolent Fund in appre- 
ciation of the Service's participation at 
the Farnborough Show last month. 


SUPERSONIC DRONE.—What 
claimed as the first supersonic flight by a 
pilotless fighter aircraft in the U.S. has 
been made by a modified F-104 Star- 
fighter undergoing evaluation as a drone 
at Eglin A.F.B. The F-104 was con- 
trolled from another F-104 and from the 
ground. 


R.A.F. PAGEANTRY.— This year, the 
21st anniversary of the Battle of Britain, 
the R.A.F. is to provide the theme for the 
Lord Mayor's Show in London on 
Nov. 11. The Service will present a 
pageant to be staged on 21 floats, depict- 
ing the major aspects of its training and 
operat.ons and someth.ng of the social 
and recreational sides 


CANADIAN FIRST FLIGHT.—The 
D.H.C.-4 Caribou fitted with G.E. T64 
turboprops made its first flight on 
Sept. 22. 


HUSKIE HEIGHT.—A new World 
altitude record for helicopters of between 
1.750 and 3,000 kg., Class E-I-d, is 
claimed for a Kaman H-43B Huskie 
which has reached 32,000 ft. Previous 
best in this class, also by an H-43B, was 
29,846 ft. 

PRESERVING HISTORY.—M‘r. Peter 
Thomas, through whose efforts a Sunder- 
land is now preserved at Pembroke Dock, 
has been seeking out other types for pre- 
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ONE-ELEVEN STUDY.— 
This picture of the engin- 
eering mock-up of the 
B.A.C. One-Eleven at Hurn 
shows the nose radome, 
large enough for the 30-in. 
dish sizes at present used 
inlarger turbinetransports. 


servation at his property at Pantgwyn 
Mansion, Cardigan. He tells us that he 
has located a Walrus, still in flying con- 
dition (but suspects the owner will be 
hesitant to part with it); is negotiating 
with the Irish Government for the last 
Martinet (not in flying condition); and 
has had reports of a Beaufighter still 
existing in Malta. Also he has hopes of 
obtaining the Tempest 2 at present at 
Cranfield. 


ITALIAN A.O.P.s.— Reports from 
Italy suggest that 300 Cessna L-19 Bird 
Dogs are to be ordered for the Italian 
Army. 


DETERRENTS.— Nine more Atlas-E 
missiles were declared operational during 
ceremonies at one of the launch sites near 
Forbes A.F.B., Kansas, on Oct. 16. 


RANGER DELAY.—Launching of the 
spacecraft Ranger II from Cape Cana- 
veral was postponed on Oct. 20 and again 
on Oct. 23 “ because of technical snags.” 


HOME-BUILT.—The 
Bastet O1, an unusual 
French single-seater, is 
powered by a 45-h.p. 
Salmson radial which gives 
ita top speed of 128 m.p.h. 
with undercarriage 
retracted. It is fully 
aerobatic. 


HUSTLER EJECTION.—A _rocket- 
powered escape capsule designed for run- 
way ejection from the B-58 Hustler has 
been successfully tested at Edwards 
A.F.B. It was fired 250 ft. in the air from 
a B-58 travelling at 115 m.p.h. 


WRONG IMPRESSION.—- In reporting 
the board changes of the Marconi Inter- 
national Marine Communication Co., 
Ltd., in our Oct. 12 issue we may have 
inadvertently given the impression that 
this company was a subsidiary of the 
English Electric Co., Ltd. It is in fact 
associated with English Electric but not 
a subsidiary. 


MOTORISTS READING. — New 
motoring publications from Temple Press 
Limited this month are “The Motor 
Sports Car Road Tests "—First Series, 
and “The Motor Road Tests "—1961 
edition, both price 12s. 6d. Out last week 
was the 1962 edition of “The Motor 
Specifications and Prices of British and 
Foreign Cars,” price Is. 6d. 


MACHMANSHIP.—Piloted by NASA 
test pilot Joe Walker, an X-15 rocket 
research aircraft established a new 
unofficial World speed record on Oct. 17. 
It reached a speed of 3,920 m.p.h. (Mach 
5.94). The previous record was 3,647 
m.p.h., set up six days before in the same 
aircraft by Major Robert White of the 
U.S.A.F. During the flight on Oct. 17, 
parts of the X-15 were subjected to tem- 
peratures of 1,100° F. 


DIMINISHING E.S.L.O.— Sweden has 
declined to take part in the Anglo-French 
conference to establish a convention for 
the proposed European Space Launcher 
Organization (see THE AEROPLANE AND 
ASTRONAUTICS, Oct. 12, 1961, p. 470). 


ON TARGET.—Another successful 
launching of a multi-stage carrier rocket 
to the central Pacific was made in the 
Soviet Union on Oct. 15. This, the sixth 
firing of the current series, was stated to 
have resulted in the mock-up of the pen- 
ultimate stage reaching the surface of the 
ocean in close proximity to the calculated 
point of fall. Distance covered was again 
more than 12,000 km. (about 7,500 miles) 


MORE SCOUTING.—A four-stage 
Scout rocket intended to study the 
ionosphere and return an_ instrument 
package to Earth was launched from 
Wallops Island, Virginia, on Oct. 19. It 
ascended 4,261 miles, dropping the pay- 
load 4,424 miles downrange in the 
Atlantic Ocean. 


INCREASING INTEREST.— Member- 
ship of the American Rocket Society now 
stands at almost 20,000, compared with 
7.500 some three years ago. By the end 
of 1962 a total of 31,000 is forecast. 


EXPANSION. — North American 
Aviation now employs more than 80,000; 
28,000 at Autonetics division. This total 
is only 10,000 short of wartime peak. 


AIR-SNATCHED.—The re-entry cap- 
sule ejected from Discoverer XXXII was 
successfully caught in mid-air over the 
Pacific Ocean on Oct. 14 by a C-130 
transport, one of nine patrolling aircraft. 
The satellite had made 18 orbits. 


SPACE CHART.—Russian scientists 
have completed what is described as “ the 
World's first radiation map” defining the 
radiation zones through which spacecraft 
are to carry living beings. This was stated 
at a general meeting of the Biology 
Department of the Soviet Academy of 
Sciences on Oct. 4 
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Commercial Aviation Affairs 


HERALD TOUR.—A Handley 
Herald is to be demonstrated in Italy 
early in November for the benefit of 
Itavia, Aviolinee Siciliane and others. 


Page 


F-27 ORDERS.—Five more Fokker 
F-27s have been ordered by Indian 
Airlines Corporation, and four by All 
Nippon Airways, bringing total Friend- 
ship sales to 206. 


CARAVELLE ORDER.—The Panair 
do Brasil order for Caravelles, forecast 
in our previous issue, is for four of the 
VIR series, to be delivered in the spring 
of 1962. 


SLUSH TESTS.—The F.A.A. has 
completed its series of slush runway tests 
at Atlantic City (see our previous issue) 
using a Convair 880-M with ribbed tyres 
and at loaded weights up to 153,000 Ib. 
The runway had a 1,000 ft. strip with 
slush two inches deep, and a 2,000 ft. 
braking strip covered in slush, foam and 
standing water. The Convair made take- 
offs and power-off deceleration runs at 
various speeds and weights. 


ALITALIA TO JAPAN.—A bilateral 
treaty between Italy and Japan will per- 
mit Alitalia to inaugurate services to 
Tokyo next year. It is understood that 
the service will stage through Hong Kong. 


ANTONOV DATA.—Some data for 
the Antonov An-12 have been given by 
Ghana Airways, which received one of 
these turboprop freighters from Russia 
on October 4. Powered by Ivchenko 
engines, it has a_ gross weight of 
121,500 Ib. and cruises at 297 knots at 
25,000 ft. Take-off and landing distances 
are 2,460 ft. and 2,300 ft. respectively and 
the initial climb is 1,960 ft./min. The 
An-12 has a span of 124.67 ft., length of 
121.29 ft. and height of 32.08 ft., and a 
fuel capacity of 2,796 Imp. gal. 


CUBAN FLEET._-At least five Ilyushin 
Il-14 twin-engined airliners have arrived 
in Cuba to be used by Cubana>® on 
domestic services. Britannias will remain 
in service on the international routes. 


POTEZ PRODUCTION.— Mr. Henry 
Potez announced recently that his com- 
pany is considering establishing a factory 
in Ireland to produce the Potez 840, 
which will also be built at Toulouse. A 
production rate of four a month is 
planned by October, 1963. Next April, 
the second prototype its to go to the 
U.S.A. for demonstration by Turbo Flight 
Inc., which has exclusive rights to sell 
the Potez 840 in the U.S., Canada, 
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Mexico and Puerto Rico. The third air- 
craft, to production standard with a nose 
radome and larger cockpit windows, will 
be used for French and U.S. certification. 


SWING-TAIL STRATOCRUISERS? 

President Airlines, a U.S. supplemental 
carrier, has purchased 34 Boeing Strato- 
cruisers (ex-Pan American and North- 
west). According to Mr. Glenn H. Taylor, 
who assumed control of President on 
Sept. 12, the company is plann.ng to con- 
vert some of these to have swing-tail 
loading and may fit turboprop engines. 


B.W.LA. FLEET. — The price of 
£520,000 paid to B.O.A.C. by the Trinidad 
Government for a 90 interest in 
B.W.LA. includes the purchase of one 
Viscount and three DC-3s. Other 
aircraft will be leased from B.O.A.C. 


ATLANTIC SEPTEMBER, — IATA 
member airlines carried 205,238 passen- 
gers and 4,619 tonnes of cargo over the 
North Atlantic in September. These 
preliminary figures show a 2.5% drop in 
passenger loads and an 11.4% increase 
in cargo loads by comparison with the 
same month of 1960. The passenger load 
factor was 50.4% (65.3% in 1960). 


AIRLINE ENDS.—Resort Airlines 
has had its operating licence withdrawn 
by the C.A.B. because it has ceased to 
operate. The C.A.B. also refused a bid 
by the Transportation Corp. of America 
to acquire the operating rights of Resort, 
which was licensed in 1949 for all- 
expense escorted tours between the U.S. 
and the Caribbean area. Transportation 
Corp. owns and_ operates’ Trans 
Caribbean Airways. 


AIRBORNE AGAIN.—After modification to B.E.A. requirements, the A.W. 


Argosy G-APRN was airborne again on Sept. 21. 


This picture is the first to show 


it in B.E.A. colours. 


JUNE TRAFFIC.—Ministry statistics 
for June, 1961, show that capacity ton- 
miles offered by U.K. airlines on 
scheduled services increased by 40.3%. 
Load ton-miles increased by 15.8% and 
the overall load factor fell by 10.6 per- 
centage points to 49.7 The private 
companies covered by the statistics 
increased their capacity on scheduled ser- 
vices by 23.1% and their traffic by 21%; 
the overall load factor fell from 65.3 
to 64.2 


JERUSALEM AIRPORT. Plans have 
been prepared in Jordan for the con- 
struction of a new airport near Jericho 
in the Dead Sea area which will be called 
Jerusalem International Airport. 


ROYAL APARTMENT.— 
For use by H.R.H. the 
Duke of Edinburgh during 
his South American tour, 
the Handley Page Herald 
will have a specially ap- 
pointed cabin, with paired 
seats and tables. 


SEABOARD AGREEMENT. — Sea- 
board World Airlines have signed an 
agreement with Lufthansa to carry part 
of the West German airline’s freight. 
The 13-month agreement is based on use 
of Seaboard’s Canadair CL-44 swing-tail 
turboprop freighters which are more 
economical than Lufthansa piston-engined 
aircraft. Seaboard also has an informal 
working arrangement with Swissair. 


RIDDLE PROFIT.—A_ million 
profit was achieved by Riddle Airlines 
in the three months ending Sept. 30, 
resulting from improved charter passenger 
and military cargo work. A continued loss 
on scheduled cargo was shown of 
$400,000. Riddle president Robert M. 
Hewitt said the fiscal year ending June 30 
showed a loss of $1.1 million, most of it 
incurred during the first half. Delays in 
awards of military contracts and tem- 
porary grounding of the carrier’s seven 
Argosy freighters prevented profit to 
offset this in the second half. 


B.K.S. ACCIDENT.—The crew of four 
were killed when a B.K.S. DC-3 crashed 
as it approached Carlisle Airport on 
Oct. 17 in poor visibility. It crashed at 
1,900 ft. on a nearby hill. 


INDEPENDENT LOSS. — Transavia, 
an independent Italian operator special- 
izing in newspaper transport, lost a SIAI- 
Marchetti 102 on Oct. 22. The aircraft 
had taken off from Naples Capodichino, 
and crashed nearby when making an 
attempted forced landing on one engine. 
The pilot was killed. 
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C.-IN-C. CHANGES. — Air Chief 
Marshal Sir Edmund Hudleston is to 
become A.O.C.-in-C., Transport Com- 
mand, effective March, 1962, Air Marshal 
Sir Wallace Kyle succeeding him as Vice- 
Chief of the Air Staff next February. 
Air Marshal Sir Alfred Earle is to replace 
Sir Wallace as A.O.C.-in-C., Technical 
Training Command. 


IATA ACCOUNTANT.—Mr. F. D. 
Cresswell has been appointed accountant 
to the IATA Clearing House in London 
in place of Mr. Alan G. Fry, who has 
resigned because of _ ill-health. Mr. 
Cresswell takes up his appointment on 
Nov. 1; he is revenue accountant with 
B.E.A. 


AVIATION EDITOR—Mr. John 
Stroud, well known both as an aviation 
journal’st and artist specializing in com- 
mercial air transport, has succeeded Mr. 


Owen Thetford as general editor of 
Putnam’s aviation list. 


REGIONAL MANAGER.—-Mr. E. E. 
Webster has been appointed general 
manager of the Swindon region of the 
Plessey Co. 


SHELL RETIREMENT.—Mr. Cecil 
Field, manager of Shell-Mex and B.P.’s 
aviation department, is to retire on 
Oct. 31. Mr. Edward Trees, assistant 
manager (sales), has been named as his 
successor. 


CASTROL DIRECTORS.—tThree new 


_ appointments to the board of Castrol, 


Ltd., parent company of the Castrol 
Group, are Mr. L. Colkett, secretary of 
the company; Mr. K. McCarthy, who 
becomes general manager of the Castrol 
division on Jan. 1 next; and Mr. G. 
Thornley, who has been the Group tech- 
nical manager since 1951. 


ELLIOTT APPOINTMENT. — Rear- 
Admiral J. Y. Thompson has joined 
Elliott Brothers (London), Ltd., to assume 
special responsibilities in connection with 
the company’s work for the Royal Navy. 


SWEDISH C.-IN-C.—Lt.-Gen. Thun- 
berg is now Commander-in-Chief of the 
Royal Swedish Air Force. He has suc- 
ceeded Gen. A. Ljungdahl. 


F. A. KING.—We regret to record the 
death on Oct. 18 of Mr. F. A. King, a 
former joint managing director of Kelvin 
and Hughes, Ltd. He retired from the 
company in 1955, having joined it in 
1900. 


GEN. SILVIO NAPOLI.—The death 
of Gen. Silvio Napoli occurred on Oct. 14 
in Rome. He was 59. He had been Chief 
of Staff of the Italian Air Force until 
Sept. 1 when he resigned. 


Fall-out Contamination and Aircraft 


By FTHANSA have confirmed in London reports in the British 
Press that one of their Boeing 707 airliners was found, on 
arrival at Hamburg, to be highly radioactive after a transatlantic 
flight from San Francisco. Exact figures as to the degree of 
contamination have so far not been forthcoming. 

A correspondent points out that preliminary statements 
regarding the number of counts recorded on the wing, say. of 
an aircraft are, to all intents and purposes, meaningless unless 
accompanied by a definition of the radioisotope responsible, the 
sensitivity of the detector, the area of detector, the distance of 
the detector from the surface, and so on and so forth. 

Even when full chapter and verse has been given it is still 
difficult to determine the real danger to people. In public 
statements ostensibly attempting to correlate measurements with 
danger levels it is unusual for the full distinction to be drawn 
between the so-called population risk and the risk to the health 
or well-being of the particular individual or individuals involved. 

There is international agreement on the levels of permissible 
exposure for persons “ occupationally exposed ” to radiation, a 
second group of categories for persons who, through their 
occupation, will receive a dose in excess of the average popula- 
tion but not sufficient for the more stringent medical and 
radiation tests to be imposed on a regular routine basis and, 
finally, the population average. 

When an atomic bomb explodes in the atmosphere uranium 
atoms fission, the fragments flying apart at tremendous speed. 
These atoms are, from a nuclear point of view, unstable and at 
first quickly, and then later more slowly, turn themselves into 
the types of atoms one encounters in normal everyday existence. 
Each time an atom changes into something else it emits 
radiation (mostly beta radiation, which is the emission of fast 
electrons, and gamma rays. which are hard X-rays); it is this 
radioactivity that constitutes the fall-out problem. 

The atoms tend to attach themselves on to dust particles, 
those in the lower atmosphere precipitating quickly, while those 
in the upper atmosphere diffuse and become generally distri- 
buted around the globe to descend at a much later period in 
rains and other precipitations. 

An aircraft flying near the scene of an atomic bomb test is 
liable to pick up on its surface this contaminated dust, which 
will find its way into the engines and the air conditioning system 
when this is not a closed circuit or filtered with absolute filters. 

It is almost inconceivable that the quantity of activity picked 
up would be sufficient for it to constitute an exposure hazard 
to the passengers or crew of the aircraft during the flight: 
for there to be more serious implications the activity would 
have to be enormous. It is unlikely that the radiation from 
the contaminated aircraft would give passengers a dose higher 
— received by bomber crews from their instrument 
panels. 

Although a flight is bound to terminate after a few hours, if 
radioactive material is inhaled or ingested the irradiation can 
go on for years and years, and with certain radioisotopes, such 
as strontium 90, the maximum tolerable body burden is 
measured in micrograms. As regards the inmates of the 
aircraft, the only real risk is through ingestion, but it is difficult 
to see, in practice, how with even quite sensational contamina- 
tion of the outside of the aircraft the amount ingested by any 
passenger could become significant. 


The same is not necessarily true for ground staff should they 
at some subsequent time be working on the aircraft not knowing 
that heavy contamination was to be expected. A man might, 
for example, unwittingly wipe his lunchtime sandwiches on the 
affected surfaces before eating them. There is no reason, 
however, why the aircraft should not be made safe by quite 
simple washing procedures. 

The adhesion of some of the particles might be embarrassingly 
high. but this is only dust that has impinged on the aircraft 
and there is no reason (in spite of the changes in electronic 
charge with radioactive decay) why it should behave very 
differently from any other dust. A good hosing down, 
therefore, is liable to remove all traces from the surface of the 
aircraft and the risk to the maintenance engineer working on 
the outside will almost certainly disappear. It is just possible 
that activity might build up in the air conditioning system or 
engines. which would make maintenance unhealthy, but only a 
detailed radiometric survey would determine the radiation levels. 
On the whole the chance seems small. 

At least, unless the aeroplane has been so close to the bomb 
that all subsequent comment is irrelevant, one can be certain 
that the materials of construction will not be radioactive 
themselves and the radiation doses received will be of orders of 
magnitude below any that might cause structural changes or 
changes in conductivity, plasticity, etc. 


Gladys Cobham 


E regret to record the death in Bournemouth on Oct. 19, 

at the early age of 64, of Lady Cobham who played such 
a vital part in her husband's pioneering efforts between the wars. 
Of her Leslie Castlemaine writes:— 

It seems to be inevitable that a new industry, having been built 
up by personalities, is later overwhelmed by the less inspiring hard 
facts of business and finance. Fortunately for us in aviation we 
still have with us many of our pioneers. Of these, none has been 
held in more enduring affection and respect than Sir Alan and 
Lady Cobham. 

I joined him over 30 years ago and it was even then clear to 
me that they were a team. One could not imagine A.J. without 
Gladys beside him. Her loyalty, her courage and her tremendous 
gift for friendship formed a perfect background to his flying and 
technical ability and his power of organization. 

Gladys Cobham had an extraordinary degree of humanity which 
endeared her to everyone. 

In 1928 she accompanied her husband on his flight round Africa 
in the Short Singapore flying-boat, wrote his letters, made his 
appointments, acted as his hostess and supported him in every 
way. 

During the National Aviation Day Displays, which started in 
1929 and finished in 1935, she was responsible for much of the 
detailed organization. When the catering services broke down on 
the tour she would be in the refreshment tents cooking and washing 
up. 

We were together in S. Africa and India where her faith in Sir 
Alan’s enterprises and her enthusiasm in pursuing them encouraged 
all of us to the maximum effort. 

In later years, she became intensely interested in the Save The 
Children Fund and many other charitable works. She looked after 
scores of refugee children from all over Europe in her house at 
Bournemouth. 

The qualities in her that we treasure most in our memories are 
her lovableness, her energy and her loyalty to her friends. She 
was 4 great personality who will be sorely missed. 
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Air Transport 


Domestic Cheap Fares Approved 

PPROVAL was given by the Air Transport Licensing Board 

last week for B.E.A.’s proposed very low-fare services on 
the routes from London to Belfast, Edinburgh and Glasgow. 
The first services in each direction will operate on the evening 
of Nov. 1, with one Vanguard serving Belfast and another 
serving Edinburgh via Glasgow. Eventually the two Scottish 
cities may be served by individual aircraft. 

The services are to continue on week-nights until Mar. 31 
and offer a one-way fare on each route of £3 3s., compared 
with the standard second-class rail fare of £3 11s. to Edinburgh 
and £3 12s. to Glasgow. In addition to offering these new low 
fares (believed to be the lowest in the World on scheduled 
operations), the B.E.A. services will provide for a faster mail 
delivery than at present, with last posting times in Scotland 
two to three hours later, for next-morning delivery in London. 
The service will replace the existing night all-freight flights 
between London and Scotland. 

In its consideration of the application, which was objected to 
by British Railways, the A.T.L.B. has concluded that the scale 
of the B.E.A. operation is such that no serious harm will result 
to the railway services. Consequently, the Board has not 
expressed a general opinion on the question raised by British 
Railways (see our issue for Oct. 12) on its wider obligations in 
respect of transport operations other than by air. 

Giving the reasons for its decision, the Board states that the 
proposed fares will be of advantage (a) to B.E.A. in permitting 
higher utilization of equipment during the slack winter season 
and (b) to the general public. The Board does not consider 
there will be serious diversion of rail traffic, having in mind 
the limited capacity which B.E.A. intends to offer in relation 
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to the very large number of passengers travelling between 
London, Glasgow and Belfast. Any great extension of these 
services is thought by the Board to be unlikely, for practical 
reasons. 

The Board does not doubt that sufficient passenger traffic will 
be available to make the proposed fares economically justifi- 
able, since the services would replace remunerative freight 
services and would bring in additional mail revenue. B.E.A. 
was therefore not required—as British Railways had suggested— 
to justify its costings. British Railways, in any case, accepted 
before the Board as legitimate the principle of offering limited 
cheap fares at little more than the marginal cost of operation. 


B.E.A. Breaks with Jersey 

RITISH EUROPEAN AIRWAYS and Jersey Airlines have 

agreed that B.E.A. should relinqu.sh its 25% holding in the 
Channel Islands company. The decision has been taken in the 
light of the Civil Aviation (Licensing) Act, 1960, under the 
terms of which the two carriers operate as competitors. B.E.A. 
concluded that it coulu not continue to hold shares in a com- 
pany with which it competes, and which it has recently been 
opposing before the A.T.L.B. 

B.E.A. bought into Jersey Airlines in 1956, and at that time 
made over to the Jersey company the Southampton-Guernsey, 
Southampton-Alderney and (later) Jersey-Dinard routes. The 
separation of the two companies is not expected to have any 
immediate effect on the route rights of either. 

Mr. M. L. Thomas, Jersey’s chairman and managing director 
and owner of the other 75° shares, told THE AEROPLANE AND 
ASTRONAUTICS earlier this year that the company had now 
grown to the point where public investment in it would be 
possible. It seems likely, therefore, that the capital required 
to buy back B.E.A.’s shares may well come from private 
investors in Jersey. The opportunity may be taken at the same 
time to increase the issued share capital, which at present is 
£200,000. 


Braniff Buys the One-Eleven 


RANIFF INTERNATIONAL AIRWAYS, a United States’ 

trunk operator, has become the first foreign airline to place 
a firm contract for the BAC One-Eleven short-haul jet air- 
liner. The contract, announced last week, is for six aircraft 
for delivery between October, 1964, and March, 1965, with an 
option on six more. If all twelve aircraft are purchased, the 
total value of the order, including spares, will be $35m. 
(£12.5m.). 

An order for 10 One-Elevens was placed by British United 
Airways last May. Braniff is the second One-Eleven customer 
and the first U.S. airline ever to place an order outside the 
U.S. for an airliner before its first flight. Firm letters of 


The flight deck of the 
One-Eleven, as seen in 
the engineering mock- 
up. Seating is for two- 
pilot operation, with 
provision for two other 
crew members if specified 
by customers. 


intent for the One-Eleven have been placed by the U.S. local 
carriers Ozark and Frontier (for five and six respectively), 


Announcing the order, Mr. Charles E. Beard, Braniff 
president, said: ““ The economy of the BAC One-Eleven, com- 
bined with its operating characteristics, makes it unusually 
suitable for an operator with our kind of route, over which 
most of the flying is on segments of 250 miles or less. The 
BAC One-Eleven will bring economical and comfortable jet 
travel to the customers who make the shorter flights.” 

Sir George Edwards commented that Braniff's reasons for 
choosing the One-Eleven “ may well read across to a number 
of other airlines now studying the idea of a ‘second jet’ to 
serve all the routes below those now operated by their large 
jets. This has always been one of the major réles foreseen 
for the One-Eleven. There are already firm indications that 
before long there may be further orders for One-Elevens, 
including some from the U.S.” 

Design and production of the One-Eleven is being shared 
between the BAC factories at Bournemouth, Luton, Filton and 
Weybridge. Final assembly will be at Hurn. The first flight 
of the One-Eleven will be early in 1963. 

A customer mock-up has been completed at Weybridge to 
study cabin layouts; the engineering mock-up is at Hurn, and 
incorporates all the engineering items in the fuselage except 
for the passenger saloon and amenities. Design and produc- 
tion of the wing is centred at Luton, and a mock-up of this 
component has now been completed there. Fuselage side 
panel jigs are at present being erected at Hurn. 
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Air Transport ... . 


Vanguard Teething Troubles 


HIGHLY critical article by the aviation correspondent of 

the Toronto Telegram recently drew attention to the teeth- 
ing troubles suffered by the Vickers Vanguard in Canada. The 
two major deficiencies, according to T.C.A.’s president, Mr. 
Gordon MacGregor, as quoted in this article, are the noise and 
vibration levels in the forward compartment, and the number 
of unscheduled engine removals. No statistics have been given 
in this latter respect. 

T.C.A. was the first airline to put the Vanguard into service, 
and inevitably has encountered a number of problems of the 
type which occur in new aircraft. These involve, at the present 
time, more than a dozen proprietary suppliers as well as Vickers 
and Rolls-Royce. Modification action has been, or is being, 
taken to overcome the known faults, but there is an unavoidable 
time lag in introducing modifications when the aircraft are 
committed to a concentrated time-table. 

Late delivery of the Vanguards, because of the Tyne com- 
pressor failures in 1960, has much to do with the problem. 
Originally, T.C.A. had planned an extensive working-up period 
to familiarize flight and ground crews, but the six-month delay 
in deliveries led to the aircraft being pressed into service more 
quickly, with a high target utilization. The situation was not 
helped by the low engine-overhaul hours which were imposed 
until more experience could be gained with the modified Tyne. 

B.E.A. said last week that it had experienced quite a lot of 
unserviceability with the Vanguard, but this was not signifi- 
cantly worse than with other new types it had handled. The 
rate of unscheduled engine changes was not exceptional, but 
problems had been encountered with the hydraulics, pressuriza- 
tion, electrics, nose-wheel and anti-icing. All the snags were 
known and understood, and modifications were in hand. 

The overhaul life of the Tyne in B.E.A. service was raised 
from 400 to 500 hours on Aug. 14 and has now been increased 
to 600 hours. It is hoped to achieve 1,000 hr. by next April, 
by which time an extensive modification programme will have 
been completed on the engine. 

The vibration experienced in the forward cabin of the 
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Vanguard has been a persistent problem, but is expected to be 
cured by a modification to alter the natural frequency of the tail 
by adding to the weight of the tailplane structure. Introduction 
ot this modification should make it possible to drop the present 
technique of climbing with 5 deg. of flap, which was adopted as 
a palliative for the vibration. 

In the period from April to August this year, B.E.A. operated 
its Vanguards at an average rate of 1,564 hr. per year, a figure 
which could have been improved if the engine overhaul life had 
been higher. Twelve Vanguards have now been delivered to 
B.E.A. and 18 to T.C.A.; delivery of the remainder of the two 
fleets (eight and five respectively) will be completed by the first 
quarter of 1962. 


C.P.A. Postpones London Services 


ANADIAN PACIFIC AIRLINES, which had announced 

Oct. 7 as the date for inauguration of its Vancouver- 
London service (see our issue for Aug. 24), has been forced 
to postpone its plans because British Government approval 
has not been forthcoming. This delay revolves around the 
inclusion of Calgary in the C.P.A. route, although the U.K. 
had also expressed Gisapproval of the manner in which C.P.A. 
began advertising the new service before Britain had been 
formally notified of the Canadian Government's decision to 
licence C.P.A. 

Under the terms of the U.K.-Canada bilateral air agreement 
Canada can designate one or more carriers on the Vancouver- 
London route, but at least one other point in Canada must 
also be served. The traffic points listed in the schedule of 
routes in the bilateral are Edmonton, Winnipeg, Toronto, Mon- 
treal, Gander and Halifax. No provision is made for 
Calgary-London service. 

Award of a licence to C.P.A. for the London service was 
made after strong lobbying of the Canadian Government and 
was a further blow to T.C.A., which has suffered limited com- 
petition for the past two years on the Vancouver-Winnipeg- 
Toronto-Montreal route. Tentative moves have recently been 
made in Canada towards achieving a merger between T.C.A. 
and C.P.A.—as a more effective means of permitting a partial 
private interest in airline operations than the present system of 
competition between private operators and the state-owned 
T.C.A. 


IATA Takes Stock 

HE “precarious” financial margins for the airlines; the 

excess capacity now being offered; the poor 1961 North 
Atlantic traffic; the implications of the supersonic transport; 
and (of course) the increases in airport and facility “ user 
charges "—these were among the principal problems discussed 
in the report by IATA’s director-general to the 17th annual 
general meeting which opened last Monday in Sydney. 

However, in the opening paragraphs, after commenting that 
“we are afflicted with varying degrees of technological and 
economic indigestion,” Sir William Hildred went on to say that, 
“ whilst the system may be in some pain, it is essentially healthy 
and resilient and its troubles are temporary.” 

In dealing with the impact of the supersonic transport, Sir 
William was not speaking on behalf of the IATA airlines—but 
he must have been fairly near to the thoughts of the majority 
of them when he said that if governments want the prestige 
value of the SST then “they must be prepared to pay for it. 
There will not be enough airlines and enough passengers to 
foot the bill.” 

There was no doubt, he said, that the SST (possibly in several 
variants) “ will be built—and for reasons quite divorced from 
the ordinary economic considerations of airline operation. . . . 
Any type of SST will be expensive beyond all experience in 
aviaton. It will be utterly beyond the capability of either 
a‘rlines or manufacturers to finance its development. It will 
demand a root and branch change in every single item of the 
transport and communications and control system. ... If the 
jet has produced over-capacity, the SST could flood the World 
with it.” The only hope of commercial success would be to 
match the capacity with fares which were low enough to fill it. 

If the airlines had to pay the whole cost of its development, 
the pr.ce of the SST must, using normal airline costing methods, 
produce “an inordinately high eventual fare” and must 
inevitably force the airlines back on subsidy. 

The present excess of capacity was explained by Sir William 
as inevitable in a maior World re-equipment situation in which, 
because older aircraft could not co-exist with the turbojet, 
“the change-over, once decided upon, must be complete. We 
are thus taking on what would otherwise be the capacity 


expansion of a whole decade in a much shorter period We 
intend to grow into our capacity . . . [and] will be bursting 
the seams of this particular jacket long before it wears out.” 

The North Atlantic recession was described as a cause for 
concern, but not for pessimism. 

The passenger market was changing. The airline business 
had become a consumer industry; its future passenger increases 
would not come from those who must travel, but from those 
who have to be persuaded to travel. There would be no 
automatic traffic growth in the future, but rising standards of 
living would provide the potential. ‘ 

Difficulty in disposing of older aircraft had turned carriers’ 
interest towards charter operations. Many airlines which had 
previously shown little interest in this type of business were 
now heavily involved in it. The number of North Atlantic 
charter passengers increased by 46% in the first five months 
of this year. Later in the report, when dealing with the need 
to achieve still lower fares, Sir William described this as an 
unhealthy development. “Charters are a useful means ot 
employing aircraft in the off-season, but charters in the high 
season could well be suicidal.” 

The greater part of the report was devoted to the airlines 
views on landing fees and on charges for air navigation facili- 
ties—costs which were outside the control of the airlines and 
which had increased more than 50% in three years. The 
amounts paid to government and airport authorities were now, 
the report said, almost three times the total operating margin 
of the airlines ($57 million, as estimated by ICAO for 1960 
or 1% on total expenditure). Many airports had increased 
their landing fees during the past 18 months and new route 
facility charges had been imposed. “ Perhaps the most serious 
of these was a charge of $84 per flight imposed by Canada 
as from Jan. 1, 1960, for air traffic control and air navigation 
facilities provided in the North Atlantic area.” 

“The airlines,” the report stresses, “are not the sole users 


and beneficiaries of the airports.” Nor were they the sole users 
of air navigation facilities. In any case, these facilities required 
the provision of expensive airborne equipment for which the 
airlines were already paying—and, because of military require- 
ments, they had to provide more complex and expensive 
equipment than they would otherwise require. 
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Supply dropping is a quick and easy 
undertaking for the STOL Caribou. 

Air packs roll effortlessly out of the 
large rear door on roller conveyors— 
which also facilitate quick get-away 
when loading. 

Four 1,500-lb. pallets can be dropped 
in rapid succession to Jand within a 
concentrated area. 

Air drops of jeeps and 3,000-Ib. 
pallets have been successfully demon- 


strated. 
= . The Caribou’s slow speed under full 
a control, and straight-out rear exit, 
permit accurate delivery and close 
grouping of cargo. 
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CERTIFICATED ROUTES 


INTERCHANGE SERVICE 


Charles E. Beard, President, Braniff Interna- 
tional Airways has this to say of the decision to 
order the One-Eleven. “After devoting more than a 
year to comparative analysis, it is our conclusion 
that the BAC One-Eleven is the short haul jet best 
adapted to the routes on which we plan to operate 
them. The economy of the BAC One-Eleven com- 
bined with its operating characteristics makes it 
unusually suitable for an operator with our kind of 
route over which most of the flying is on segments 
of 250 miles or less. We already have large jets for 
the longer hauls. The BAC One-Eleven will bring 
economical and comfortable jet travel to the 
customers who make the shorter flights.” 
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TWO ROLLS-ROYCE SPEY TURBOFAN ENGINES 


THE SHORT HAUL JET 


WITH EVEN BETTER THAN VISCOUNT ECONOMICS 


°c 64 


BRITISH AIRCRAFT CORPORATION 


ENGLAND 
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THE WING POSITION MAY CHANGE 


THE BATTERY REMAINS DAGENITE 


High or low... ? Perhaps swept...? There are several different wing positions 
open to the modern aircraft designer. The Herald, Viscount 810 and Comet 
demonstrate three of these. However, wherever they place their wings, 
Handley Page, Vickers and de Havilland all place their confidence in Dagenite 
aircraft batteries, thuscontinuingalong-standing relationshipwith ourcompany. 


DAGENITE BATTERIES - MADE LIGHT FOR FLIGHT 


PRITCHETT & GOLD AND E.P.S. CO, LIMITED 
DAGENITE WORKS, DAGENHAM DOCK, ESSEX. (DOMINION 0121). ALSO AT LONDON AIRPORT 
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Air Transport ... . 


Ihe New Caravelle Family 

NFORMATION has been given by Sud Aviation about the 

four variants of the Caravelle 10 (briefly mentioned in our 
previous issue). All are based on a new wing with a leading 
edge glove on the inner section to reduce the effective thickness/ 
chord ratio. The flaps have been redesigned and are now of 
double-slotted type which, in conjunction with two spoilers 
on each wing—as introduced on the Caravelle VIR— 
improve the take-off and landing performance. Other features 
which Sud introduced on the Caravelle VI and VIR are also 
carried on in the 10-series, including the new windscreen with 
larger panels. 

The first version of the new family of Caravelles is the 
10A, as ordered by T.W.A. and tailored largely to meet the 
U.S. domestic market. Powered by 16,100 Ib.s.t. General 
Electric CJ-805-23C turbofans in Douglas nacelles, it has super- 
seded the projected Caravelle VII, which did not have the 
new wing. The fuselage of this version has been extended 
by one metre (3.28 ft.) and provides accommodation for 89 
tourist or 68 first-class passengers. 

An AiResearch auxiliary gas turbine is located in the rear 
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fuselage for ground air conditioning, engine starting and 
emergency electric generation. The two engines have thrust 
reversers of the type at present being tested on the Santa Maria, 
a Caravelle III with General Electric engines. The first Caravelle 
10A is number 63 in the production sequence at Toulouse and 
is expected to fly next May. New data for the Caravelle 10A 
are summarized below. 

The Caravelle 10B project has the new wing and the same 
gross weight as the IOA, but retains the shorter (standard) 
Caravelle fuselage. For the same payload as the Caravelle 
10A, it can carry 2,200 Ib. more fuel, and is offered as a high- 
speed variant with longer range than the others. 

The Caravelle 10C is a high density version to carry up to 
99 passengers, and is projected with Avon 533 engines as used 
in the Caravelle VIR. Finally, the Caravelle 10D is a pro- 
jected version with a new Rolls-Royce turbofan, the RB1I74. 
No firm figures are given, but Sud-Aviation consider this version 
to be one of the most promising and most competitive planned 
so far. Technical Data, Caravelle 10A 

Dimensions: Span, 112 ft. 7 in.; length, 108 ft. 

Weights: Gross weight, 114.640 lb.; landing weight, 109,128 Ib. ; 
zero fuel weight, 87,082 Ib. 

Performance: Normal cruising speed, 459 knots at 29,500 ft.; 
high speed cruise, Mach 0.81: F.A.A. field lengths required, 
6,400 ft. for take-off, 4,750 ft. for landing. 


OPtional Reading—17 


O far, in examining the landing problem of jet aircraft, we 
have looked at the commonly applicable effects of stall mis- 

measurement and g-loading in eroding the safe margin above 
the mush point and we sad that, to restore the margin, the 
pilot tends to come in faster than in certification procedures 
(about 1.4Vs instead of 1.3). Looking now at the effects which 
will frequently, but not always, apply, we have five others 
connected with the aircraft itself (i.e. excluding variability of 
pilot technique), the first and most important of which is the 
decay of airspeed due to wind shear or gust on the approach. 

Gust effect on landing is, of course, 2 hazard well known 
since the earliest days of flying; the aeroplane which had on 
approach a headwind component of 20 kt. suddenly finds itself 
with only 5 kt.; lift is quickly lost and, unless the speed margin 
above sink is comparatively high, the machine drops—some- 
times short of the runway. The accident is usually said to be 
due to “a severe down-draught” and is simply put down as 
pilot error, or, perhaps more charitably, an act of God. 

Such a facile finding is tempting since it is indeed difficult to 
discover any generally recognized statistical measure of these 
effects from which to estimate whether the approach airspeed 
had sufficient cushion in it to allow for the gust. However, I 
bel.eve that, for a normal-type approach area with a few trees 
and similar obstructions, the A.R.B. assumes the gust effect 
to have a Standard Deviation of 3.4 times the mean wind 
speed. At any rate this is the figure we will be using for the 
gust variable so that we can at least make a first approximation 
of how often a jet, on the final part of the approach at speeds 
of 1.3Vs and 1.4Vs, is likely to land short. 

But, before we do so, we must look at the remaining var:ables; 
these may, in some cases, not be very great but in others they 
could be. For example, airspeed-reading and system errors 
could account for anything up to about 6 kt., the principal 
contributor here being the rapid change of the full-flap position 
error at high angles of attack. I expect this is taken into 
account in the approach reference speeds of British certificated 
aircraft since the error in A.S.I. reading is recorded in the Flight 
Manual nearly down to the stall; but the corresponding F.A.A. 
Manual calls for A.S.I. calibration down to only 1.3Vs. As 
there is a tendency for the position error to go negative (e.g. 
Comet —5 kt., Britannia —4 kt.) at full flap 1.3Vs, it would 
seem possible that American aircraft may be losing another 
few knots of the safety cushion in the very last stages of 
approach. It might perhaps be said that, if one keeps just 
above 1.3Vs after the flare loads have been pulled and during 
the float part of the landing, the position error applying as 
the last few knots are dissipated is irrelevant. Unfortunately, 
however, some recent F.A.A. photographic tests have shown 
that the final float section of the approach path often begins 
well before the threshold and sometimes even has a climbing 
gradient to it; so. even in cases where the flare is initiated at 
1.4Vs, sveeds of less than 1.3Vs are encountered in near-level 
flight before the threshold and with the aircraft at a high angle 
of attack. On such occasions an over-read‘ng A.S.I. is clearly an 
added hazard and more precautions should be taken against it. 

Incidentally. when Kirchener, in his “Critical Factors on 
Approach and Landing Accidents,” wrote (p. 34), in respect 
of “ Stallouts in the Vicinity of the Threshold,” that “it is to 


be noted that International or Overseas associates do not have 
this type of incident to the same degree as the United States,” 
one might have expected him to look at this error and the 
er of measuring Vs; however, he makes no mention of 
either. 

But, for all that, I do not propose to add in this source of 
error as a regular variable—in the spirit of generosity that 
perhaps all American position errors applying below 1.3Vs 
will, when measured, be found to be positive! However, I think 
that we should take some account of the accuracy with which 
the pilot can read his A.S.I.; some instruments are calibrated 
in 5-kt. intervals and this, together with vibration and parallax, 
will account for a frequent reading error: I suggest a Standard 
Deviation of 2 kt. for these combined effects—probably one 
ought to allow more. 

Another minor error is due to inaccurate knowledge of the 
aircraft’s weight for the purposes of selecting the approach 
reference speed. The largest unknown here is, of course, the 
allowance to be made for fuel burn-off which, in the jet, is 
pretty big. However, the net effect is not likely to exceed a 
Standard Deviation of 14% of aircraft weight (the figure used 
by the early ICAO Standing Committee on performance), or 
1 kt. of airspeed. 

Turn errors could amount to something, but, as large turns 
at low heights and airspeeds are impracticable in the modern 
jet, it would seem correct to assume that, if the turn is made 
before or during the flare, the loading is taken care of by our 
allowance for g in the flare manceuvre; if the turn is made in 
the last stage of the approach it must be a very little one and 
can therefore be neglected. 

This leaves only ground effect in our list of flight variables. 
I wish I knew something about ground effect. A good deal 
has been written on the relation of vertical jet thrust to gropnd 
effect, as in the hovercraft, but we are here concerned with the 
purely aerodynamic augmentation or diminution of lift when 
the aircraft is near the ground. One picture of it is of a 
reduction of wing-tip eddy, causing a reduction of induced drag 
and therefore a longer float; another is of a wedging effect of 
the air under the wing, giving increased lift throughout a zone 
up to half-wing-span height. But then the Comet IA, and, in 
all probability, the KC-135, had an adverse ground effect in the 
high-weight condition—which doesn’t fit in with the above 
explanations at all. Since, by some mysterious means, the 
droop snoot and the leading edge flap are said to ensure that 
adverse ground effects no longer apply, I suppose we should 
not count them in. On the other hand, I do not feel inclined 
to give any credit for the phenomenon; the segment of minimum 
margin above the mush point is while the flare loads are being 
applied and this is usually above half-wing-span height. And 
once excessive sink begins on a jet aircraft it is unlikely to stop 
just because the ground effect comes in. 

So the list of the flight variables applicable to the undershoot 
comes pretty well to an end once one has run the gamut of 
stall mismeasurement, g-loading, gust effect, A.S.I. misreading 
and weight effect; as indicated above, other variables could 
also apply, but I am trying not to load the case down, otherwise 
our aeroplane will never get to the runway in any circumstances 
and this would deprive us of the opportunity of examining the 
overshoot case, which, being the most common variation today 
of the performance type of accident, is what I am really getting 
at.—c.c.J. 
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Unique Terminal for Prestwick 
A TOPOGRAPHICAL accident has been used by the archi- 
tect of Prestwick’s proposed new terminal building to 
provide a solution to some of the problems of turbojet noise. 

The site chosen for the terminal—near the north-west end 
of the main runway and on its south side—slopes down from 
the runway and apron, so that the floor of the main single- 
storey building can conveniently be well below operating level. 
Passengers going to and from the aircraft will pass along a 
sunken channel—i.e., a tunnel-type finger below the apron 
level—and thus be protected from blast and, to a certain 
extent, from noise. 

The apron is designed to take 12 of the largest aircraft 
four on each side of the finger and four against the freight 
shed on the west side of the apron. It can be extended to 
the east as required. 

The terminal buildings are designed to provide straight-line. 
one-level flows for passengers and baggage from the railway 
or vehicle access through to the aircraft, with passengers moving 
through the different units in their proper sequence. Because 
the passenger-handling level is below the apron, it has been 
found possible to move some of the controi ind waiting areas 
forward so that the apparent length of tne “corridor” is 
reduced. Whereas aircraft stands used to be 180 ft. in diameter 
they have now had to be increased to 250 ft.—thus involving 
much longer walking distances. These distances can only be 
reduced by moving some of the main accommodation nearer to 
the aircraft—a solution which has been possible on the Prest- 
wick site. 

The outbound passengers and baggage will move along the 
west side of the finger and inbound passengers down the east 
side, joining at the main concourse. The outbound passenger 
arriving by car or coach will enter the L-shaped concourse 
at road level. 

After airline processing, the passenger will pass through out- 
bound Customs and Immigration into an outbound forward 
waiting area. This area is large and equipped to provide 
adequate facilities for waiting passengers; it will also be used 
by transit passengers. 

When the flight has been called, the passenger will be 
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rise from the corridor to apron level at the gate—of approxi- 
mately 8 ft.—will be the only change of level. Ramps are to 
be provided at some of the gates for invalid chairs. A waiting 
space (with no windows facing aircraft) is to be provided at 
each gate at apron level. The layout has been planned so that 
* aerobridges ” can be incorporated later if necessary. Compara- 
tively few domestic passengers pass through Prestwick, but a 
separate corridor is being provided so that they can by-pass 
Customs. 

The scheme also includes a site for a possible hotel with 
200 rooms. 

Preparation of the site and the laying of the foundations 
have already begun. When the new terminal area is complete 
it will be large enough to cope with the traffic in 1968—-when 
600,000 passengers a year are expected to pass through the 
airport, with peaks of 300 an hour. 


Cork’s New Airport 

N international airport to serve Cork and south-east Ireland 

was opened for regular operations on Oct. 16—as we noted 
briefly in our previous issue. Covering an area of 500 acres. 
the airport is one of the very few constructed in Europe in 
recent years at a site not previously in use as an aerodrome 
The grass landing field hitherto used for private flying at 
Cork is about half a mile from the new site, which is itself 
five miles from the city centre. 

In common with Ireland’s other principal airports, that at 
Cork is wholly financed and managed by the Department of 
Transport and Power. Its construction was first approved in 
1957; work at the site began early in 1959 and the total cost 
of the project is approximately £1 million. 

Designed in compliance with ICAO standards. Cork’s 
airport has two runways, both 75 feet wide, at right angles 
to each other. The longest, lying approximately north-south, 
is 6,000 ft. long and has its facilities; the other is 4,300 ft. in 
length. Two short taxiways link the end of one runway and 
the centre of the other with the apron and terminal area. 

Four buildings are planned for the terminal area, on which 
work is still proceeding. These comprise the two-storey 
terminal building itself; an 80-ft.-tall control building con- 
taining all technical services associated with the airport; a 
freight building: and a boiler-house (with turf-fired boilers). 
In addition to iLs, the aids at present comprise a vor and NDBs 
at the outer and middle marker-beacon positions. It is planned 


directed along the finger corridor to the aircraft “ gate.” The to add Gca and par later. The Cork tower handles approach 
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A plan of the propos- 
ed new terminal build- 
ing for Prestwick (see 
article above, left) 
showing the arrange- 
ment of the developed 
below - apron - level 
finger system. A is 
the site for a possible 
hotel; B is the area 
for future apron ex- 
tension; and C is the 
site for a possible rail- 
way Station. 
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and landing control only, the whole of southern Ireland being 
in the Shannon FIR. 

Landing charges at Cork are similar to those at other Irish 
airports—Ss. 6d. per 1,000 Ib. up to a gross weight of 40,000 Ib., 
and 6s. 6d. per 1.000 Ib. for aircraft above this weight. During 
the winter the airport will be closed between 21.00 hr. and 09.00 
hr. each night. 

Initially, Aer Lingus and Cambrian Airways are the only 
airlines operating into Cork. The two companies have inte- 
grated their operations between Cork and London to provide 
(after the introduction of the winter schedules on Nov. 1) two 
flights a day in each direction except Sundays. These include 
four non-stop connections each week, the remainder stopping 
either at Bristol or Cardiff en route. The Aer Lingus flights 
are Operated by F-27 Friendships, which originate and terminate 
in Dublin, and are scheduled to take 1 hr. 40 min. for the 
non-stop Cork-London flights. Cambrian Airways is at present 
using DC-3s, scheduled for 2 hr. 40 min. Aer Lingus is also 
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flying one Cork-Paris service each week during the winter, and 
offers a total of seven flights a week between Cork and Dublin. 

Five other British operators—B.K.S., Derby, Starways, 
Jersey and East Anglian—hold licences to serve Cork from 
various destinations in the U.K., but have not yet announced 
their plans to do so. 


Chairman of the College 


ORD RENNELL OF RODD, a member of the B.O.A.C. 
Board, has succeeded Capt. J. W. G. James as chairman 
of the Board of Governers of the College of Air Training at 
Hamble. Capt. James, B.E.A. flight operations and communi- 
cations director, has been chairman since the inception of the 
College and has now completed his two-year term of office. 
Lord Rennell has been a member of the B.O.A.C. Board 
since 1954, and has previously had a distinguished career in 
the Army and the diplomatic service. 


ry 
Boeing Rear-engine Tests 

ARLY next year Boeing's Transport Division will begin a 

new series of tests with a Pratt & Whitney JT8D-1 turbofan 
mounted in the aft nacelle on the Boeing 367-80 prototype. 
The tests will be planned to provide information for the Boeing 
727 design and will be a continuation of those started earlier 
this year using a modified J57 engine. 

For the first series of tests with the JS57 on the rear port side 
of the fuselage. the engine had a “clam neck” tailpipe to 
divert exhaust gases over the tailplane. Considerable reinforce- 
ment of the rear fuselage structure was necessary, and a full 
range of inlet and engine operating instrumentation was 
included in the installation. 

Engine inlet efficiences were studied under all flight attitudes 
during take-off, climb, cruise and landing, with special attention 
paid to the fifth engine’s operation with the aircraft at a high 
angle of attack, when turbulent airflow from the wings might 
be expected to affect the inlet. Boeing’s comment on this 
series is that tests “ under a wide variety of air speeds, flap 
positions and airplane attitudes proved the engine placement 
more than satisfied the desired design conditions.” 

A further series of flights was then made to study thrust- 
reverser operation. The reverser designed for the 727 com- 
prises clam-shell doors and deflector panels which form part 
of the nacelle when retracted. A prototype of this installation 
was fitted on the dash-80 in place of the clam-neck tailpipe, 
and static, taxi and flight tests were made. Boeing report on 
these tests that they . confirmed previous results obtained 
with a 1/12th-size wind-tunnel model. After allowing for the 
differences in reverser configuration, fuselage temperatures 
around the engine-mount area correlated closely with tempera- 
tures expected as a result of the model tests. Flap temperatures 
resulting from the infringement of reverser gases also followed 
the model test results closely and are well within the allowable 
operating range. Body and flap temperatures were recorded 
with thermocouples and by observations of Templaq stripes.” 

The effect of reverser operation on reingestion at relatively 
slow rolling speeds is still being investigated. The problem 
here was that the reverse flow of air and gases round the 
lower periphery of the engine might be expected to encourage 
foreign-object ingestion damage. It has been found that the 
spoiler position on the wing is important in this respect. With 
spoilers raised, reingestion occurs at appreciably lower speeds, 
and this indicates that it may be possible to use more reverse 
thrust at lower speeds than was at first calculated, with benefit 
to the landing roll distances 


Pictures above and right 
show clam-shell 
doors in the reverse 
thrust position. On the 
Boeing 727, the engines 
will be farther from the 
fuselage and will not re- 
quire the shields seen 
here. Below, the effect 
of the reversers is 
studied with the help of 
smoke. 


— 
~ 
4 / 
5 
7 
3 
| 


THE AEROPLANE 
and ASTRONAUTICS 


OCTOBER 26, 1961 


ASTRONAUTICAL 
NEWCOMERS 


Photographs, by Howarp Levy, from 
the recent American Rocket Society's 
it Meeting in New York. (See also 
ie pages 551-554) 


Above, an Apollo model with escape rocket 

located on top of the re-entry body in a similar 

manner to that on Mercury. Components, top 

to bottom, are:—three-man cabin; fuel containers 

and spheres for “life support”’ system ; engine bay; 
and instrument section. 


Left, a representation of the proposed Boeing man- 

ned orbital research station to accommodate 12 

men and remain in orbit permanently at 300 
nautical miles. 


Above, a model showing how a Ryan Flexwing may be used to Above, a full-scale mock-up of the proposed Raytheon “ space 
return the Saturn booster to Earth. defence platform ’’—an anti-satellite satellite. 
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Left, the upper part of the new Saturn C-1 
configuration with Apollo on the top and 
showing the “‘live’’ S-IV second stage which 
has a 90,000-ib thrust powerplant. Below, the lower part of Saturn C-1 
showing the new fins; this first stage is 
powered by eight Rocketdyne engines 
developing a total thrust of 1.5 million Ib. 


Above, a model of a Rocketdyne’s proposed nuclear 
rocket engine. 


Right, a full-scale mock-up of the Grumman 1$-ton O.A.O. 
satellite sharply contrasted with the Vanguard “grapefruit”’ 
satellite. 
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The Fighting Services 


The Aircrew 


Problem 


N order to undertake its operational plans and tasks in terms 

of flying personnel—pilots, navigators and air electronics 
officers (A.E.O.s)—the R.A.F. has to recruit into its various 
training schools some 600 aircrew applicants each year, in 
addition to the 100-150 officers coming from Cranwell and 
university graduate entries. In 1959 the Service obtained about 
two-thirds of this aircrew recruiting requirement; in 1960 only 
half of the required target; and so far this year, largely through 
doubling its rate of advertising, approximately four-fifths of the 
annual requirement has been obtained. 

But these figures tell only part of the story, and the real crux 
of the R.A.F.’s aircrew problem is obtaining an adequate 
number of entrants of the right quality and ability in order to 
keep its training wastage to a minimum. In this respect, 
approximately 20°, of those accepted in 1959 were below the 
Service's ideal grading; the figure was 40% in 1960, and is 60°, 
this year. Thus, although the acceptance rate has risen in the 
past nine months, this has only been obtained by some dilution 
of the ideal, or really satisfactory, quality. 

A similar pattern has been obtained for entrants into the 
R.A.F. College, Cranwell. In 1959 the Service obtained 80% 
of its cadetship entry requirements; in 1960 approximately 
90°, of the requirement was obtained; and this year the figure 
has been 80%. But to reach these relatively high totals the 
overall standard of the cadet entries has had to be progres- 
sively diluted over the years. 

To appreciate this aircrew problem fully the present R.A.F. 
officer career structure needs to be understood in relation to its 
long-term manning programme. There are, so far as new 
entrants are concerned, two distinct basic “ ladders “—the 
General List, made up of permanent-commission cadets from 
Cranwell, university graduates and a limited number of transfers 
from the Supplementary List, from which is chosen officers for 
promotion to the highest ranks; and the Supplementary List. 
comprising direct-commission officers, who make up the bulk 
of the flying personnel. 

General List officers now have the assurance of a career to 
at least the age of 55, regardless of the rank they attain, together 
with a _ retirement pension and a terminal grant. The 
Supplementary List offers a career to the age of 38 or a 
minimum of 16 years’ service, whichever is the longer, and a 
more limited pension and terminal grant. There are also three 
possible option points after five, eight or 12 years’ service for 
leaving the active Supplementary List with a tax-free gratuity. 

On the Supplementary List an officer normally only advances 
to the rank of flight lieutenant, with a very limited number of 
promotions over the age of 38 to the rank of squadron leader 
or wing commander. There are also two points—below the age 
of 27 or between 35 and 38 years of age—when these officers 
can, as already stated, be transferred to the General List. 
Approximately 20-25%, of those under the age of 27 go over to 
the General List during their career. 


Emphasis on Competent Aircrew 


As brought out in the recruiting figures given earlier. the 
most severe shortcomings in numbers and quality are in the 
Supplementary List; and during the past year a number of 
changes in the evaluation of direct-entry commission candidates 
have been introduced. The basic educational requirement has 
been raised from three G.C.E. “O”-level passes to five, 
including English and mathematics, and the emphasis on the 
three-day Hornchurch selection centre assessment has been 

moved from officer/leadership qualities to those which should 
make competent aircrew. 

As the Supplementary List officer will spend the greater part. 
if not all, of his career flying, the need for outstanding ground 
leadership qualities is by no means a “ must.” High intelligence 
and aptitude test results, together with five G.C.E. “O ”-level 
passes, have proved to be the most important requirements for 
aircrew. 

The overall assessment at Hornchurch takes the form of a 
six-point grading lettered from A to F. A is the highest 
potential with negligible training risk and F represents virtually 
no potential. Candidates with a grading lower than D are not 
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normally accepted, although occasionally a number of E and F 
candidates are taken after further review; C represents the ideal 
grading mentioned in the opening paragraphs. 

Over the past six months candidates graded A and B have 
virtually no failure in the initial training stage. Those graded 
C and D have between 15° and 20% failure rate, and those 
graded E and F about 35%, initial training failure rate. It now 
costs approximately £60,000 to train a pilot to “ wings” 
standard, and even with promising material the overall wastage 
from training is high—between 30°, and 50°. 

During the past few years the R.A.F. have been able to accept 
into aircrew training only some 20%, to 25% of those who have 
come forward. Thus, in order to meet its requirement for 
approximately 600 per annum it needs to attract between 2,500 
and 3,000 applicants. 


Looking for the Answer 


To try to find out why young men of the right quality are 
not coming forward in sufficient numbers, the Air Council held 
an Aircrew Study Symposium at the R.A.F. College, Cranwell, 
last week, under the chairmanship of the Secretary of State for 
Air. At this, some 50 business and academic personalities, who 
come into contact with youth, were invited to listen to an outline 
of the Service's difficulties in this field—given by the Secretary 
of State. the Vice-Chief of the Air Staff and the Air 
Member for Personnel. Afterwards they were asked to give the 
benefit of their experience of public opinion and of its attitude 
towards the R.A.F., and also what they considered to be the 
attitude of young men towards a flying career with the Service. 

The first general question which the Service asked its guests 
was whether or not the image in the public mind of the R.A.P. 
was in itself a deterrent to aircrew recruiting. For example, was 
there a widespread public belief engendered, perhaps, by the 
1957 White Paper, that the day of manned aircraft was over 
and that flying as a long-term career had a very dubious future? 
Or had the Service now done sufficient to dispose of this heresy? 

Others included: Is snobbery, either in its normal or in its 
inverted form, towards the social position of the commissioned 
officer a deterrent to young men who might otherwise be 
suitable to join? Is there a widespread belief that the func- 
tion of the pilot and other aircrew members, largely a physical 
one, is beneath the intellectual dignity of a well-educated young 
man? Do occasional and highly publicized aircraft accidents 
act in themselves as a deterrent upon parents? 

Is the career offered to the age of 38 with a pension sufficient 
in itself? Is the frequent change of location, frequent 
change of job within the Service itself, a bar to young men who 
may well be seeking a settled family life? Is the fact that 
Service qualifications, no matter how hard they are earned, 
appear to have no commercial value on the labour market 
outside the Service likely to deter a young man, keen to fly, 
from a short-term engagement? 

The experts’ answers to these and the other questions put 
forward by the Service should go a long way towards solving 
this very vital problem.—P.R.R. 
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Argosies for Benson 


ONSTRUCTION is now well under way at R.A.F. Benson 

in preparation for the delivery of the first A.W.A. Argosy 

C.1s to the Service, and the subsequent formation of an opera- 
tional conversion squadron. 

The first front-line Transport Command squadron to be 
equipped with the Argosy—No. 114—should receive its aircraft 
early in the New Year. Previously based at R.A.F. Colerne, its 
Hastings have been divided between the station’s remaining two 
squadrons—No. 24 (Commonwealth) and No. 36—so that the 
capability of Colerne will not be impaired. 

At Benson, which has been scheduled for the installation of 
automatic landing systems, a new control tower has now been 
in operation for a year and extra hardstanding capable of 
accommodating 21 of the new turboprop transports is also 
completed. A new electronics centre was started in April, and 
is due to be completed next February. Other improvements 
include a new compass swinging base, a simulator building, 
liquid oxygen and bulk fuel stores, and an air movements and 
Customs centre. 

Conversion of existing buildings will provide the station with 
a new meteorological section, crew briefing rooms, operations 
block, improved hangar annexes, high-pressure steam heating in 
hangars, and an extension of the repair and inspection lighting 
system which, formerly installed in only two hangars—including 
that of the Queen’s Flight—will now be installed in all four. 


Air Rank Appointments 


IR VICE-MARSHAL P. H. DUNN, C.B., C.B.E., D.F.C., 
is to become Air Officer Commanding, No. 1 Group, 
Bomber Command, in December Appointed Deputy Air 
Secretary in May, 1959, he was previously Director of Personnel 
(Air). Prior to going to the Air Ministry, Air Vice-Marshal 
Dunn was Commandant of the R.A.F. Flying College. Manby. 
The present Director-General of Technical Services, Air Vice- 
Marshal H. H. Chapman, C.B., C.B.E., has been appointed Air 
Officer in charge of Administration, Maintenance Command, 
with effect from December. From 1952 to 1953 he was 
Director of Signals (Policy) at the Air Ministry and was 
S.A.S.0., No. 90 (Signals) Group, from 1955 to 1958, 

Air Cdre. A. H. McMath Hely, O.B.E.. is to fill a new 
appointment—-Air Commodore Operations—at Headquarters, 
Maintenance Command, in November. This post has been 
brought about by the recent absorption within the Command 
of Nos. 40 and 41 (Maintenance) Groups. Director of Equip- 


ment at the Air Ministry since 1958, Air Cdre. Hely has spent 
much of his service with Maintenance Command units. In 


SERVICE VISITORS.—Above, during 
a recent five-day visit to the R.A.F. 
in Cyprus members of the Pakistan 
Air Force Staff College made a tour of 
Akrotiri and had a chance to inspect 
a partial pressure helmet. Explain- 
ing the details is Fit. Lt. Harry Joy 
(right) of No. 13 Squadron. Right, 
earlier this month seven Army Air 
Corps Skeeters visited the Westland 
Aircraft works. They are seen here 
hovering over the airfield prior to 
departure. 
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recent years he has been Senior Equipment Staff Officer at the 
Headquarters of both Fighter Command and the Far East Air 
Force. 

Gp. Capt. K. H. Gooding, O.B.E., at present Senior Equip- 
ment Staff Officer at Bomber Command, is to become Director 
of Equipment, with the acting rank of Air Commodore. Prior 
to his present post he served at Headquarters, Allied Forces 
Northern Europe, Oslo. 


Royal Navy Seaslug Trials 
RECENT series of three firings of Armstrong Whitworth 
Seaslug Mk. Is by the Royal Navy in the Mediterranean 
in the presence of a number of NATO observers is reported to 
have scored an Outstanding success. 

Two target aircraft were destroyed by direct hits, and the 
third was well within the lethal distance if a warhead had been 
fitted. The targets were being flown to simulate extreme 
operational conditions; one of the direct hits was on a very 
low-flying distant aircraft, and the other was on an aircraft at 
high altitude. 

This latest Seaslug success follows previously announced 
highly successful firings of this surface-to-air missile from 
Aberporth, Woomera and H.M.S. “ Girdle Ness,” including a 
series of trials against high-flying aircraft in which the missile 
scored six hits out of six. 


R.A.F. Appointments 


HE following are recent Royal Air Force 
appointments: 
Air Ministry: Gp. Capt. W. A. Toyne, D.F.C., and Wg. Cdr. 
L. H. Styles, D.F.C., to the Department of the Chief of the Air 
Staff: Gp. Capt. A. S. Mohan, to the Department of the Air 


Member for Supply and Organization. 
Bomb ; S. Perry, D.F.C., to R.A.F. 


r Ce nd: Wg. Cdr. 
Driffield for operational duties 

Coastal Command: Wg. Cdr. B. W. Parsons, D.F.C., A.F.C., to 
Headquarters No. 18 Group as Senior Air Staff Officer, with the 
acting rank of Gp. Capt. 

Transport Command: Weg. Cdr. J. R. Bloxham, O.B.E., D.F.C.., 
to Headquarters for organization duties; Wg. Cdr. P. Barber, 
D.F.C., to R.A.F. Lyneham to command No. 99 Squadron. 

Maintenance Command: Sqn. Ldr. M. Adams to R.A.F. 
Boscombe Down to command the Handling Squadron, with the 
acting rank of Wg. Cdr. 

Near East Air Force: Wg. Cdr. J. F. J. Dewhurst, D.F.C., 
A.F.€., for air staff duties. 

Far East Air Force: Gp. Capt. J. R. Coulson and Weg. Cdr. 
M. F. Hatton, O.B.E., to Headquarters as Command Provost 
Marshal and Command Armament Officer respectively. 

Other Appointments: Sqn. Ldr. W. J. Ives, to Allied Forces 
Central Europe for air staff duties, with the acting rank of Wg. Cdr. ; 
Sqn. Ldr. D. H. Downs, to British Defence Staff, Washington, for 
liaison duties at Vandenburgh Air Force Base, with the acting rank 
of Wg. Cdr. 


among 


More Service News 


Pensacola Reunion.—The 1!2th annual reunion of F.A.A. and 
R.A.F. personnel who trained at the U.S.N. Air Station at Pensacola, 
Florida, is to be held in London on Nov. 25. Further particulars 
from Sqn. Ldr. L. V. Armstrong, 47 Rutland Road, Wanstead, E.11. 

R.A.F. Gliding.—A gliding “open day” is to be held next 
Sunday, Oct. 29, on the airfield at No. 71 Maintenance Unit, R.A.F. 
Bicester. Organized by M. Plt. H. E. K. Poole, and Sgt. A. W. 
Gough, of the Windrushers Gliding Club, the demonstration will 
include competitions, aerobatics and “ joy-glides ’ for members of 
the public. An interesting sideline will be a static display of unusual 
aircraft based at the M.U., including an Me.163 and an He.162. 

No. 79 Squadron Reunion.—The No. 79 (FR) Squadron reunion 
will be held at the Talbot Hotel, Stow-on-the-Wold, Gloucester- 
shire. There will be a dinner at 20.00 hrs. on Saturday, Nov. 18, 
and a luncheon at 14.00 hrs. the following day. Further details 
may be obtained from Fit. Lt. M. A. P. Pugh, Officers’ Mess, R.A.F. 
Little Rissington, Cheltenham, Glos. 


: 
i 
. 


THE AEROPLANE 548 OCTOBER 26, 1961 


and ASTRONAUTICS 


India’s Supersonic 


NDIA’S aircraft industry has come a long way since 
Hindustan Aijrcraft began assembling Harlow 
PC-5 trainers in August, 1941; and from the construc- 
tion of a few Curtiss Hawk 75-A5 fighters in 1942, 
the company has progressed to the design and develop- 
ment of a highly promising, supersonic jet aircraft, the 
HF-24. Powered by two 4,850-lb.-s.t. Bristol Siddeley 
Orpheus 703 turbojets, of the type which is also 
manufactured by Hindustan Aircraft, Ltd., under 
licence at Bangalore, the HF-24 made its first flight 
on June 24. Its development is continuing in the hands 
of its project pilot, Wg. Cdr. S. R. Das. 

As Asia’s first indigenous jet fighter design, the 
HF-24 owes a certain amount of its background to the 
experience gained by HAL with the licensed construc- 
tion of the D.H. Vampire and the Folland Gnat. Main 
direction of its design, however, came from the veteran 
German designer Kurt Tank, who heads a team of 
other German and Indian technicians. Among their 
number are some 18 German nationals, plus three 
senior Indian personnel and a further 22 Indian 
engineers for detailed design work. 

Much of the original concept of the HF-24 was due 
to the late C.A.S. of the Indian Air Force, Air 
Marshal S. Mukerjee, and to the current Chief of Air 
Staff, Air Marshal A. M. Engineer, formerly managing 
director of HAL. India’s five-year plans have included 
the aim of self-sufficiency for the procurement of 
operational aircraft, and the HF-24 specification was 
laid down to cover a multi-mission réle with super- 
sonic capability, for the Indian Air Force. 

Design work started in May, 1956, and, as with Kurt 
Tank’s earlier post-War jet design, the Argentinian 
Pulqui II, a full-scale wooden glider model was built 
for free-flight tests. The glider, which incorporated 
full area-rule contours in its fuselage, was first flown 
on March 21, 1959, by Wg. Cdr. Suri, being towed to about 
15,000 ft. before release. It was flown on numerous occasions 
by Kurt Tank himself, who has always undertaken personally 
much of the flight development of his designs. 

His dual rdle of test pilot/designer probably accounts for the 
success of such aircraft as the Focke-Wulf Fw 190, and the 
HF-24 certainly indicates a continuation of this trend. Its 
prototype began assembly in April, 1960, and was completed in 
the remarkably short time of 11 months. Taxi-ing and high- 
speed ground runs began in February, 1961, but the flight 
programme was delayed after damage had resulted from a 
runway accident a month or two later. 

In layout, the HF-24 Mk. 1 prototype is basically a single- 
seater, but with room for a second cockpit in tandem beneath 
the long sliding canopy, and provision for dual control. As a 
single-seat fighter, the rear space is available for weapons system 
electronics, extra fuel, photographic equipment or an armament 
bay, but two-seat operational réles are also envisaged. A 
single Martin-Baker Mk. S4 lightweight, automatic ejection-seat 
is at present fitted in the front cockpit, and the rear space is 
used for flight-test instrumentation. 

Long and slim in profile, the fuselage is broad over its 
centre-section plan, to accommodate the twin Orpheus 703s, 
which are similar to those built by HAL for the Gnat. The 
lateral intakes have undergone some modification since the 
initial appearance of the completed aircraft. 

They now appear to have centre-wedge shock-cones within 
a non-variable geometry, and sharply-raked peripheries. In 
fact, the “ shock cones ” are merely fairings over the boundary- 
layer bleed, which brings the intakes proud of the fuselage, and 
do not appear to contribute a great deal to good inlet flow at 
high Mach numbers. The twin exhaust tailpipes in the aft 
fuselage are separated by a knife-edge fairing, and do not 
incorporate reheat in the prototype. 

Most of the fuel is probably stowed in the fuselage, the 
wings being very thin and moderately swept, without aero- 
dynamic complication. Design emphasis is on good low-speed 
performance and handling, coupled with high supersonic speeds 
and stability throughout the flight spectrum without recourse to 
autostabilization, within the overall aim of maximum simplicity 
for the operational réles. 

Some clues to these are provided by undercarriage design and 
layout, with the use of relatively low-pressure tyres made 
possible by fuselage stowage, for rough-field capability. About 
the sole concession to gadgetry that has been mentioned is the 
use of an extending nosewheel leg (Dowty-built) to rotate the 
aircraft to its optimum angle of attack before take-off. 

Low-speed handling of the HF-24 was studied in the wind- 


These two views of the shapely Hindustan HF-24 show its main design 
features, including the long cockpit canopy, with provision for two 
occupants, the non-variable intake geometry, thin swept wing and low-set 
tailplane. In the ground photograph, the nosewheel strut appears to be 
in its non-extended position, giving less than the optimum angle of 
attack for take-off. 


tunnel of the Indian Institute of Science, Bangalore, as well as 
in the glider research programme. Control is assisted by 
hydraulic boost for the ailerons and elevator, through the 
medium of Fairey jack units. The HF-24 uses the standard 
type of single Hydro-booster with manual input to servo valves 
from stick movement and hydraulic amplification to the jack. 

In many respects, the HF-24 control boost system is similar to 
that in the Hunter, except that compared with earlier examples 
of the Hawker fighter, power or manual control may be selected 
at any stick position. Originally, the Hunter Hydro-booster 
system was not intended for the casual selection of manual 
reversion, but in the HF-24 this is catered for by duplicated 
pawls engaging special contours on the jack ram. In manual, 
the jack slides to and fro with no seal friction. 

In keeping with the concept of the aircraft, the contro! system 
is relatively simple, and the elevator circuit, for example, does 
not include any Fairey components for artificial feel or pro- 
vision for the necessary proportional feed-back. It seems, in 
fact, that the HF-24 was flown initially with its power controls 
inoperative or in the manual mode, and yet showed a high 
degree of manceuvrability, including rolls at low altitude. No 
control boost appears to be used for the rudder, and Professor 
Tank does not believe in yaw dampers or other artificial aids 
to flight stability. 

The HF-24 Mk. | is claimed to be supersonic in level flight, 
and a Mk. 2 version is projected for which a Mach 2 pertor- 
mance is calculated. This was to have been achieved by the 
installation of Bristol Siddeley Orpheus BOr 12 turbojets, using 
a simplified reheat system and developing 8,170 Ib. thrust, 
(6,810 Ib. dry). The BOr 12 had completed a_ 150-hour 
endurance test, and had also flown for about 25 hours in a 
Sabre test-bed, but a certain amount of development work 
remained to be completed after the termination of the second- 
generation NATO lightweight strike fighter programme. 

Since the cost of this development would have to be under- 
taken by prospective customers for the BOr 12, the Indian 
design team had little alternative to seeking cheaper power- 
plants elsewhere for the HF-24 Mk. 2, which will probably 
make use of Russian turbojets. A similar engine to the BOr 
12, the Klimov VK-7, has been offered to India by the Soviet 
Union, doubtless on favourable terms, and develops only 
slightly less thrust (6,700 Ib.) for a weight penalty of about 
150 lb. The VK-7 appears to derive from the powerplants used 
in the MiG-19 supersonic fighter and, therefore, has a sub- 
stantial development background. 

There are, of course, wider implications than the technical 
problems of accommodating slightly differing powerplants in 
the HF-24, and these bring into consideration the entire 
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question of external procurement for weapons system electronics 
and other items. No information has been released on the 
military equipment and armament proposed for the HF-24, 
although photographs show twin metal blister fairings over each 
side of the nosewheel well where 30-mm. cannon could be 
accommodated. The rear cockpit space could take a rocket 
pack, and for its multi-mission réle, the HF-24 would need 
underwing attachment points for fuel or various types of 
offensive stores. 

At the moment, the HF-24 uses some 50% of indigenous 
components, most of the remainder coming from British sources. 
Apart from the accessoriés already mentioned, a Dowty 
Rotol hydraulic system is employed, and Dunlop wheels, 
tyres and brakes, including Maxaret anti-skid units, are used. 
One of the aims in production of the Hindustan fighter is 
complete independence of external supplies within two years, 
which means the licensed construction in India of the various 
proprietary components. 

It will, of course, be several years before the HF-24 reaches 
squadron service but, in the meantime, production planning, 
under the direction of Air Vice-Marshal Ranjan Dutt, 


548a THE AEROPLANE 


and ASTRONAUTICS 


managing director of Hindustan Aircraft, Ltd. is well 
advanced. It is intended to replace the Hunters, Gnats and 
Mystére IVA fighters at present equipping the Indian Air 
Force, and it will also take over some of the short-range 
reconnaissance and strike réles currently performed by LA.F. 
Canberras. Several hundred HF-24s may well therefore be 
produced after the successful conclusion of its development. 

This is being initiated by Wg. Cdr. Das, who is India’s 
foremost test pilot, and is well known to Farnborough visitors 
from his performances in the Folland Gnat, when seconded to 
that company to share in its development flying from 1956. He 
is a graduate of the Empire Test Pilot’s School, and has flown 
nearly 3,000 hr. on 35 types of aircraft. These include two 
Mach 2 fighters, the English Electric Lightning and the 
Dassault Mirage III, while at the other end of the scale, Wg. 
Cdr. Das was responsible for the flight development of the 
Hindustan HT-2 basic trainer, now out of production. The 
background of this experienced test pilot, plus the brilliance of 
the German and Indian design teams involved in the develop- 
ment of the HF-24 should ensure the fruition of what promises 
to be an exceptionally successful initial venture. 


.. . . and Striking Power 


PART from Communist China, which is inevitably some- 

thing of an unknown quantity, India has perhaps the 
strongest and best-equipped air force of any Asian power. 
This is underlined by the recent dispatch of a unit of Canberra 
B(1)58 strike aircraft by the Indian Air Force to the Congo, to 
serve in the supporting réle with United Nations forces, along- 
side J29 fighters from Sweden, and the promise of F-86F Sabres 
from Ethiopia. 

The Indian Air Force adheres firmly to its traditions 
established under R.A.F. guidance before partition, and its 
organization, training and operational techniques are also based 
on the same solid foundations. Much of its re-equipment, in 
recent years, has been from British sources, although this pattern 
now appears to be changing somewhat. It is the Indian ideal to 
become completely self-sufficient for its military aviation pro- 
curement, initially through the licensed production of aircraft, 
engines and accessories, although the first step towards complete 
independence has been taken with the development of the 
Hindustan HF-24 fighter. 

In the meantime, India has adopted the policy of purchasing 
the best available equipment for the least expenditure from 
both the Western and Eastern blocs, in accordance with its 
declared political aims of neutralism. This has resulted in the 
first Russian aircraft appearing alongside British, French and 
American equipment in squadron service, and Soviet influence 
would also seem to be increased within the I.A.F. by the 
proposed adoption of the Klimov VK-7 turbojets for the Mk. 2 
version of the HF-24. 

The technical foothold thus afforded to the Soviet aircraft 
industry may well result in the introduction of other equipment 
and components from Russia. A complicating factor in this 
Situation, however, is the requirement for nearly all the 
accessories used in Indian aircraft production to be built 
eventually under licence within that country. In the case of 
the HF-24, the existence of associated factories or companies 
in India was the deciding factor for the award of contracts to 
accessory suppliers. It would, on the other hand, be quite 
within the scope of Soviet planning to finance the establishment 
of Indian factories to build specific items of aeronautical 
equipment. 

_As a Socialist state, India has a completely nationalized 
aircraft industry, and the managing director of Hindustan 
Aircraft, Ltd., Air Vice-Marshal R. Dutt, is a serving officer 
of the I.A.F. An even more unusual arrangement is the use 
of Maintenance Command of the L.A.F. at Kanpur as a produc- 
tion centre for transport aircraft—the Avro 748 being built 
under licence for military application. The first of about 130 
Avro 748s to be produced at the Aircraft Manufacturing Depot 
has now been assembled, fitted with its electrical and associated 
systems, rolled out and given its engine runs. Its first flight is 
imminent. 

Agreement was concluded some time ago for the manufacture 
of the Rolls-Royce Dart under licence in India, as the power- 
plant for the Avro 748, and it will be built by Hindustan Air- 
craft, Ltd. (Engines). The Orpheus turbojet has also been 


The first of four B(l)S8 Canberra bombers of the Indian Air 
Force taxis up the runway at Agra prior to taking off for 
service with the United Nations Force in the Congo. 


licensed for production by HAL at Bangalore, where about 100 
Folland Gnats are being built, after assembly of 20 of these 
lightweight fighters from British-built components, and the 
purchase of 20 complete aircraft. 

The latter were ordered at around the same time as other 
fighters for the main striking component of the 1.A.F.—Opera- 
tional Command. Backbone of this force was about 100 jet 
fighters, originally Vampire F.B.9s and N.F.54s, and subse- 
quently, from 1953, the French Dassault Ouragan, renamed 
Toofani in Indian service, In 1956, 110 Dassault Mystére IVAs 
were ordered to replace the Toofanis, and the Gnat was also 
selected for many of the squadrons in Operational Command. 

Even as the first Mystéres arrived, in the early part of 1957, 
further orders were placed for 140 Hunter F.56 fighter-bombers, 
together with a few two-seat 1.66 trainers. The bomber 
squadrons of the L.A.F., which had been operating time-expired 
Consolidated B-24s of wartime vintage, also received a powerful 
shot in the arm following yet another order to the British 
industry, this time for a large number of English Electric 
Canberras of various types. These comprised 54 Canberra 
B(I)58s—the export version of the standard R.A.F. interdictor 
aircraft; eight P.R.7s, for high-altitude, long-range reconnais- 
sance; and six Canberra T.4 conversion trainers. 

Since then, there has been no more operational procurement 
within the I.A.F., although Indian air responsibilities were 
widened by the formation of Eastern Air Command, based on 
Calcutta, for the defence and support of the army around the 
frontiers with China, Burma and East Pakistan. Specialized 
transport support aircraft have been much in demand for this 
and other units, and there has been some diversity in procure- 
ment. To such aircraft as D.H. Otters, Fairchild C-119 Packets 
and Douglas C-47s, have been added a couple of piston-engined 
Ilyushin Il-14s, presented by Russia to Mr. Nehru, and eight 
Antonov An-12 turboprop transports. These big Russian air- 
craft have necessitated the training of some 100 I.A.F. personnel 
in the Soviet Union, and have apparently proved quite successful 
in operations in construction projects in Northern India. 

JOHN FRICKER. 
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SPERRY 
TWIN-GYRO PLATFORM 


The Sperry ““Twin-gyro” 
Platform represents the most 
advanced developed platform 
reference for manned aircraft 
applications utilising non-floated 
gyros. 

Using two directional 
gyroscopes with “Rotorace”’ ® 
bearings mounted in a coupled 
gimbal system of novel design, 
this equipment provides a 
fully manoeuvrable heading and 
attitude reference with “Inertial” 
quality performance. 


Proved performance 


Readiness time 


Reliability 


Size and weight 


Cost 


Availability 


Maintenance and overhaul 


Technical support 


System ‘‘growth’’ potential 


SPERRY GYROSCOPE COMPANY LIMITED 


Great West Road, Brentford, Middlesex 
Telephone: ISLeworth 1241. Telex 23800 
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NE of the most noticeable aspects of the American Rocket 

Society’s Space Flight Report to the Nation was the degree 
of competition that now exists between the advocates of solid 
as against liquid propulsion systems for the first stages of 
NASA’s projected Nova booster. Not to be left out of these 
arguments, Rocketdyne which, of course, has been responsible 
for developing America’s premier liquid propellent engines for 
ballistic missiles and space-launching vehicles, including Saturn, 
had two of its solid propellent specialists consider “ Status and 
Trends of Solid Propellents for Space Vehicle Systems.” This 
comprehensive paper, written by T. E. Myers and S. C. Britton, 
was an objective survey and put forward interesting new ideas 
on the development of sol:d propellent engines, including the 
prospects for “ pseudo-solids ” making use of the high energy 
available in certain liquid materials. 

On the question of what level of performance can be expected 
of available high-energy propellents, the authors offered the 
results given in Table 1. All the propellents listed are based 
on ammonium perchlorate oxidizer and powdered aluminium 
as an auxiliary fuel. 

Three families of these propellents are based on butadiene 
rubber binder-fuel systems; namely, polybutadiene-acrylic acid; 
carboxy-terminated polybutadiene and polybutadiene-acryloni- 
trile. Excellent solid propellents can be made from these 
rubber polymers, the authors emphasize, with only limited use 
of plasticizers to obtain castability and adequate mechanical 
properties. Delivered specific impulses of over 250 sec. have 
been demonstrated for the carboxy-terminated polybutadiene 
and polybutadiene-acrylic acid propellents. 

The burning rates ava-lable are well within the range required 
for first-stage booster grains, and the temperature sensitivity 
indicated should pose no serious problems. Polybutadiene- 
acrylic acid propellents have been successfully cast in large 
motors such as Minuteman first stage, and there is no reason 
to doubt that even larger motors or segments can be made. 
Of particular interest among the butadiene rubber binders is 
the carboxy-terminated polybutadiene; very high solids loading 
is possible (resulting in high propellent density) while main- 
tain'ng mechanical properties adequate for even the largest and 
lightest case motors. 

Excellent delivered specific impulses have been demonstrated 
also for the polyurethane propellents. These have been success- 
fully loaded in large solid rocket motors such as Polaris, second- 
stage Minuteman, and some very large demonstration segments. 

However, these propellents have some disadvantages which 
make them less attractive candidates for large space motor 
application. These include: (a) Mechanical propertes which 
are more difficult to control and which change rapidly with 
temperature and rate of strain; (b) formulations with the higher 
specific impulses which also have relatively high flame tempera- 
ture: (c) liner and case bond’ng problems that continue to be 
troublesome: and (d) storability. 

Among the current high-performance propellents, the com- 
posite modified double base formulations have demonstrated 
the highest delivered specific impulses. However, the small 
advantage (Table 1) shown in this respect appears to be far 
outweighed by other factors which will have a greater effect 
on ultimate propulsion system performance—in particular, the 
very high flame temperature. Additionally, mechanical pro- 
perties are poorer and the temp>rature sensitivitv (7) is sig- 
nificantly higher than for the other propellent families listed. 

All of the propellent families shown in Table 1 have perfor- 
mance characteristics which make them suitable for space pro- 
pulsion systems. Can their properties be tailored to give 
specific values required for a particular design or application? 
The authors say yes, up to a point. 
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Fig. 1 shows what this means by illustrating the balance 
which exists between ballistic, physical and handling 
characteristics; such balance depends upon propellent formu- 
lation. For example, with a given binder-fuel-oxidizer system, 
if solids particle size distribution is changed to adjust burning 
rate, a point may be reached where the propellent cannot be 
cast. 

If solids loading is reduced to provide castability or to 
improve mechanical properties, then specific impulse and density 
suffer. It is apparent that, while some tailoring can be effected 
to make minor adjustments, the initial selection of the binder- 
fuel-oxidizer combination plays a more important réle. 


SPECIFIC IMPULSE 
BALLISTIC PROPERTIES | BURNING RATE 


FLAME TEMPERA 


[PROPELLENT | 
PROPERTIES € HANDLING 
STRESS-STRAIN PROPERTIES 
DENSITY CASTABILITY 
COEFFICIENT OF REPRODUCIBILITY 
EXPANSION SAFETY 
STORAGE STABILITY 
Fig. 1. Balance of solid propellent properties depends on 


formulation. 


Can further gains beyond the values listed in Table 1 be 
expected in the performance of solid propellents in the reason- 
ably near future? Replacement of ammonium perchlorate with 
a more energetic oxidizer, or use of a better auxiliary fuel 
than aluminium appear to be the most promising approaches. 
Current research on new oxidizers appears to be several years 
away from large-scale practical application. 

New oxidizers such as nitronium perchlorate are being applied 
experimentally in propellents containing well established binder 
systems. These promise to yield delivered specific impulses 
over 265 sec., but many difficult problems remain to be solved 
before they can be considered ready for use. Among these 
problems are thermal stability, explosive sensitivity, reactivity 
with other propellent ingredients, and in one case an exceedingly 
high flame temperature. 

For immediate application to space vehicle propulsion, no 
single ingredient can provide as large an increase in specific 
impulse as beryllium. Simple substitution of beryllium for 
aluminium in the propellents listed in Table 1 can raise 
delivered specific impulse as much as 15-20 sec. If some of 
the high-energy oxidizers are also used, further increments of 
5-10 sec. are possible. 

The major problem associated with the use of beryllium, and 
one which has delayed its use throughout the industry, is the fact 
that the metal and most of its compounds are toxic when 
inhaled as a fine dust or mist. 


New Chemical Systems 

Looking toward the future in high-energy solid propellents, 
research is being undertaken in all three major areas of pro- 
pellent components, namely, oxidizers, fuels, and binders. New 
oxidizers fall into three general classes: (a) oxygen type, (b) 
difluoramine type, and (c) oxygen-fluorine combinations. In the 
first class belong such oxidizers as nitronium perchlorate. 

Other compounds of interest include the nitroalkanes, such as 


TABLE 1 
CURRENT HIGH PERFORMANCE SOLID PROPELLENTS 


Delivered speci Mechanical |g Range of 
Binder System (a) Density — 
1,000- tb. Jin.” index deg. Yoldeg. F. 
14.7 p.s.i.a Vac. Ex. (b) (c) 1,000 p.s.i. 
Polybutadiene-acrylic acid 248-252 287-292 0.064 10 5,900 0.3-0.7 0.1 -0.17 
Carboxy-terminated polybutadiene 248-252 287-292 0.066 18 5,800 0.3-0.7 0.1 -0.17 
Polybutadiene-acrylonitrile 239-243 277-282 0.063 8 5,300 0.40.7 0.13 
Polyurethane | 244-248 282-287 0.064 9 6,400 0.3-0.7 0.12-0.2 
Composite modified double base 251-255 291-296 0.064 7 7,000 0.4-0.8 0.3 -0.6 


(a) Data for provellents containing ammonium perchlorate oxidizer and 
aluminium metal fuel 
(b) Act 25:1 nozzle area ratio 


(c) Indicates relative practical motor size limited by propellent mechanical 
properties; or conversely, for a given motor size, the index is inversely 
proportional to case weight 


| 
7 
+ 
Ps 
ty 


THE AEROPLANE 550 


and ASTRONAUTICS 


hexanitroethane, and ozonides such as lithium ozonide; most of 
the newer energetic oxidizers are characterized by extreme 
instability and high shock sensitivity. Although their prepara- 
tion may be well enough advanced in a few years to satisfy 
quantity requirements for specialized rocket applications, it is 
difficult to envisage their replacing ammonium perchlorate or 
nitronium perchlorate in the near future. 

Chief interest in fuels for high-energy solid propellents, 
neglecting binder-fuels for the moment, lies in the realm of 
light metals and their hydrides: aluminium, beryllium, lithium, 
and related alloys. These can now be made available in large 
quantities without great effort. 

Lithium is attractive from the energy aspect and is well suited 
to fluorine oxidizers. Its reactivity and low density are its chief 
drawbacks. In compositions which have inherently high flame 
temperatures resulting from the use of nitro- or nitrato-binders 
or from energetic oxidizers such as nitronium perchlorate, the 
energy derived from combustion of metal powders does little 
to enhance the specific impulse of the propellent. Here, the 
metal hydrides are most attractive because of the abundant 
hydrogen which provides large quantities of low molecular 
weight working gas to the exhaust stream. 

All of the light metal hydrides are highly reactive and will 
require encapsulation or protection of some kind for use in 


propellents. 
Unconventional Propellents 


From the foregoing, it can be appreciated that the manu- 
facture of propellent charges of improved performance by 
conventional mix-and-cast methods is rapidly approaching a 
point of diminishing return. The need for greatly improved 
performance and the remote possibility of ever obtaining this 
result by present solid motor loading techniques stimulates 
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the consideration of other methods for grain fabrication. Among 
the concepts which have been considered are: consumable 
case, bipropellent solids, and pseudo-solid grains. = 

The consumable-case concept depends upon fabricating the 
outer layers of the propellent grain to have enough strength to 
withstand strains imposed by the gas pressure loads during the 
later part of the firing. Fig. 2 shows how this concept might 
be employed. 

The performance of the consumable-case motor may be com- 
pared with that of a conventional motor as follows:— 


Consumable- Conventional 

case Motor Motor 
Propellent Mass Fraction - a 0.97 0.89 
Specific Impulse, sec 250 250 
Volume Specific impulse, ib.-sec/in.’ 16 15 


The most significant feature of the consumable case is there- 
fore high propellent mass fraction. This high mass fraction 
is made possible by the greatly decreased strength requirements 
for the outermost shell. Work already completed by Rocketdyne 
has demonstrated the feasibility of this approach. 

The bipropellent solid concept presupposes the fabrication 
of solid propellent grains in such a manner that the oxidizer 
and fuel are physically separated into segments, either partially 
or completely. A wide variety of combinations suggest them- 
selves, ranging from two separate grains to a single grain 
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composed of stacked discs, concentric cylinders or of discrete 
particles or pellets uniformly distributed throughout. Fig. 3 
illustrates two possible approaches. 


OXIDIZER OxIDIZER 


FUEL FUEL 


RESTRICTOR 


CONCENTRIC SECTIONS 


STACKED SECTIONS 
Fig. 3. Bipropellent solids. 


This system bases its performance improvement on the safe 
use of reactive high-energy ingredients which cannot be so 
used in conventional systems. A comparison of a possible 
bipropellent solid motor with a conventional motor follows: 


Bipropellent Conventional 

Solid Motor Motor 
Propelient Mass Fraction .. 0.90 0.89 
Specific Impulse, sec. 290 250 
Volume Specific Impulse, Ib-sec/in.? 14 15 


True bipropellent solid grains have not as yet reached 
developmental status, but the probability of achieving success 
with this concept still appears attractive. The encapsulation 
approach, which at first seemed to be the best way to isolate 
reactive ingredients has, unfortunately, not as yet provided a 
completely satisfactory method. Considerable research still 
remains to be done to solve the problem of isolation of reactive 
materials before this method can be adapted to propulsion 


systems. 
The “ Pseudo-solid ” 

The introduction of high-energy liquid ingredients, either in 
their natural state or as gels, into a solid propellent grain 
structure can be considered to represent a pseudo-solid grain. 
Numerous attempts have been made over the years to fill 
sponges with liquids, to enclose liquids in cellular metal 
structures or, more recently, to encapsulate liquids to form 
discrete particles. Illustrations of some typical examples are 
given in Fig. 4. 

The pseudo-solid grains offer a means of making use of the 
high energy available in certain liquid materials. Possible 
improvements in performance are the following:— 


Pseudo-solid Conventional 
lotor Motor 
Propellent Mass Fraction .. ei ae 0.89 0.89 
Specific Impulse, sec. 275 250 
Volume Specific Impulse, !b-sec/in.* 16 15 


Problems associated with fabrication have not as yet been 
solved sufficiently to permit such a system to be evaluated in 
a propulsion unit. As is the case with the bipropellent solids, 
much research and development needs to be carried out before 
this concept can be reduced to practice. 

The authors conclude: “Once it is realized that only incre- 
mental improvements in performance remain in present state- 
of-the-art solid propellent systems, the unconventional! solid 
structures assume greater importance. However, the normal 
tendency to resist change, coupled with the existence of consider- 
able investment in current production facilities, continues to 
restrict complete acceptance of any new or novel grain fabri- 
cation method. For these reasons, the consumable-case concept, 
fabrication of which is based on current techniques and avail- 
able manufacturing equipment, stands alone as the one uncon- 
ventional method with a possibility for early use in a practical 
propulsion system.” 
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T the industrial exhibition associated with the A.R.S, Space 

Flight Report to the Nation held in New York earlier 
this month, Rocketdyne were able to show a small reactor unit 
which is under development to power the SNAP 10A and 
SNAP 2 auxiliary power systems to be used in future space- 
craft. Weighing only about 250 Ib., the unit is capable of 
producing 50,000 W. of heat and will operate unattended for 
at least a year. Fuelled by uranium-zirconium hydride, and 
using a beryllium reflector, the unit is cooled by the circulation 
of a liquid metal. 

The growing potential of nuclear generators in space was 
discussed in detail by Mr. Robert E. Fischell of Johns Hopkins 
University, Applied Physics Laboratory, who drew attention 
to practical work already carried out in a paper entitled 
“ Nuclear Powered Thermo-electric Generator for the Transit 
Satellites.” 

A significant step forward. he said, was accomplished on 
June 28, 1961, when the Transit IVA satellite was launched 
from Cape Canaveral. A part of the satellite's electronic 
system was powered by a nuclear device, thereby introducing 
for the first time the use of atomic energy in a space vehicle. 

The device aboard the satellite was a SNAP thermo-electric 
generator powered from a radioisotope core of plutonium-238. 
The use of this device for Transit was first suggested by Mr. 
John Dassoulas of The Johns Hopkins University, Applied 


Physics Laboratory, and the generator was subsequently 
developed for the Transit IVA satellite by The Martin 
Company, under contract with the U.S. Atomic Energy 


Commission. 

The Transit satellite programme, Mr. Fischell continued, 
is concerned with the development of an accurate, World-wide 
all-weather navigation system which can be employed for 
peaceful purposes by ships of all nations. It is therefore quite 
appropriate that the Transit satellite is the first space vehicle 
to provide a peaceful demonstration of atomic energy applied 
for the generation of electrical power in space. 

For its operation the Transit navigational system requires 
four to five Earth satellites equally spaced in longitude in 
polar orbits : 
drastically reduced if the orbiting satellite can operate satis- 
factorily for manv years. A design objective for the Transit 
satellites is a useful lifetime of five years. 

A severe problem encountered in attaining this extended life 
is associated with the satellite’s electrical power system. Until 
the launching of Transit IVA, the only power system to be 
employed in these vehicles consisted of solar cells charging 
nickel-cadmium batteries. However, it is believed that a solar 
cell nickel-cadmium battery system is probably one of the 
weakest links in the chain of satellite reliability. 

For a lifetime of five years, a possible dfficulty with solar 
cells is that they will be damaged by rad:ation from the 
Earth’s Van Allen belts. Also, the thermal shock encountered 
by the solar cells in going into and out of sunlight approxi 
mately every 100 minutes for five years is another factor which 
might result in significant degradation of their performance. 


Electrical 
Power 
Output 
Heat 
Hot Cold Radiating 
Pu238 | sunction Junction _iInto 
Space 
Outer 
Heat Surface 
Source of the 
Generator 


Diagram of the nuclear-powered thermo-electric generator 
described by Mr. Fischell. 


The cost of implementing this programme is- 
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During a five-year period, a polar orbiting satellite at 600- 
nautical-mile altitude would cause the nickel-cadmium batteries 
to be cycled approximately 20,000 times. The capability of 
existing hermetically sealed nickel-cadmium batteries to operate 
for this large number of cycles is not known at the present 
time. Another problem which may cause difficulty is that the 
sealing of the batteries may be difficult to maintain for five 
years under extremely high vacuum conditions. 

The nuclear-powered thermo-electric generator appears to 
have the capability to operate continuously for five years and 
possibly longer. This type of generator is not damaged by 
radiation from the Van Allen belts. Also, there is no thermal 
shock when the generator goes in and out of darkness. This 
power system is most advantageous when there is no require- 
ment to use electrical storage batteries. 

If extremely short duration peak loads are required, capacitors 
could be used as electrical storage devices. However, if large 
power drains are required for periods exceeding a second, an 
electrical storage device would be required and this would 
result in a decrease in the system's long life reliability. 


Principle of Operation 

The theory of operation of a nuclear-powered thermo-electric 
generator is exceedingly simple. The energy source for the 
generator is the spontaneous radioactive decay of certain types 
of fuel materials. The radioisotope plutonium-238, employed 
in the SNAP unit launched with the Transit IVA satellite, has 
a half-life of approximately 90 years and therefore there is 
only a small decrease in thermal output for the five-year design 
objective lifetime of Transit. Furthermore, the low radiation 
levels that were attained when using this isotope simplified the 
ground handling and testing problems. 

Generation of electricity is accomplished by means of a 
thermo-electric converter, which is essentially a thermocouple 
designed so as to optimize the production of electrical power. 

Probably the principal factor causing deterioration of the 
nuclear-powered thermo-electric generator is damage to the 
hot junction of the thermo-electric generator by long time 
exposure to elevated temperatures. By holding the hot junction 
temperature to a reasonably low level, a lifetime of at least 
five years appears to be readily achievable. 


Installing the small nuclear generator in the base of the 
Transit IVA satellite. 


As a requirement for space power systems, small size and 
light weight are second only to reliability. This is especially 
true in the Transit programme, which anticipates the use of 
smaller boosters for launching the operational satellites. In 
this regard a well designed solar cell and nickel-cadmium 
battery electric power system produces of the order of one 
watt per pound. This figure is for satellites not orientated 
toward the Sun, in circular orbits of approximately 600 nautical 
miles altitude. 

Although the SNAP generator employed in Transit provided 
only 2.7 W. with a generator weight of 4.4 lb. (0.614 W. per 
Ib.), it should be emphasized that this device was experimental 
in nature and was not designed to optimize the power produced 
per unit weight. It appears feasible to design operational type 
nuclear-powered thermo-electric generators in sizes of 20 W. 
and larger capable of producing at least one watt per pound. 

Performance of the nuclear powered generator in Transit 
IVA was monitored by telemetry during powered flight and 
for part of the coast period of the launch trajectory. During 
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this time, Mr. Fischell observes that the operation of the device 
was completely normal. 

The performance of the generator was actually monitored 
for 17 days after the launching. On July 16, a failure of a 
transistor in the telemetry transmitter resulted in the loss of 
additional data. The results received at J.P.L. up to that time 
are given in the accompanying table. This shows that the 
measured value of outer shell temperature varied from a 
minimum of 190°F. to a maximum of 210°F.; the accuracy 
in measuring this temperature is +5°F. 

The fact that Transit IVA has magnetic attitude stabilization, 
the speaker said, meant that its position with respect to the Sun 
could be determined and predicted. The column marked 

“ Time in the Sun” indicates the total number of minutes that 
the generator was in sunlight at the time of reading the outer 
shell temperature. The column marked “ Time in the Dark,” 
indicates the total number of minutes that the generator was 
in darkness. 

From these data it can be seen that being in sunlight or 
darkness has very little effect on the outer shell temperature. 
This indicates that the generator cold junction temperature will 
remain essentially constant in orbit, resulting in the elimination 
of unwanted transients in the generation of electrical power. 

As a result of this experiment, the capability of operating 
a nuclear-powered thermo-electric generator has been clearly 
established. Only time will tell, Mr. Fischell concluded, whether 
the generator will attain its design objective life of five years. 
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TABLE | 
Transit IVA Telemetered Data 
Universal Universal Outer shell | Generator Time in Time in 
d ‘N _ time temperature voltage the Sun the Dark 
(Hr.-min.) (Volts) (Minutes) (Minutes) 
180 190 — 9 
180 1557 200 2.60 10 _ 
181 0241 210 2.55 — 5 
181 0430 195 2.30 = 8 
181 1610 198 2.40 10 a 
181 1940 203 2.55 16 _ 
182 0445 195 2.40 — 9 
183 0123 200 -- _ 5 
184 1834 194 2.50 16 _ 
186 1530 199 2.34 12 _ 
187 1730 199 24 16 - 
187 1921 201 19 
188 1745 199 2.4 16 -— 
189 1428 198 _ 11 sae 
189 1612 192 2.3 14 -- 
191 1455 202 — 11 _ 
191 1642 14 
192 1657 196 2.4 14 — 
193 1339 195 2.3 9 - 
194 1538 195 23 11 — 
195 1553 195 2.3 11 — 
196 1420 195 2.3 9 _ 


* This reading is high because the load was removed for some time by a radio 
command. 


Russia's ICBM Strength 


E Soviet Union will have 200 inter-continental ballistic 

missiles available this winter, according to Bundeswehr, 
the official publication of the West German armed forces. The 
magazine states that between 35 and 50 T-3 missiles of 7,500- 
8,125 miles range are now on operational sites. 

There are 10 launching sites in the Russian interior, “ mostly 
west of the Ural mountains,” and another 27 bases are known. 
The report adds that production is proceeding rapidly with the 
prospect of 200 ICBMs being available in the winter of 1961-62. 

West German defence officials are reported to have stated 
that most of the details published by Bundeswehr have been 
known to the West for some time. 


Saturn Launching Put Off 


ATE last week it was reported from Cape Canaveral that 

the launching of the prototype Saturn C-1! had been post- 
poned for a week or more because of improvements which 
it was desired to embody in the vehicle’s control system. The 
decision was taken after analysing the results of the static 
firing of another Saturn booster at the Marshall Space Flight 
Center in Huntsville. 

The 162-ft., 460-ton rocket was being launched at a thrust 
level of about 1.3m. Ib. As described in these columns last 
week, it was to have taken off with inert water-filled upper 
stages, reaching an altitude of some 90 miles and travelling 
about 225 miles downrange. 


A Soviet Space-station? 


NCE again a Russian authority on astronautics has laid 

stress on the importance of establishing space-stations in 
orbit around the Earth. The latest comment comes from no 
less a personality than the chief designer of the Vostok space- 
craft—still unnamed. 

In an interview published by Krasnaya Zvezda, he says it 
goes without saying that the achievements of Russian science 
and technology in space exploration are only a_ beginning. 
The flights of spacecraft in the future will become systematic 
and of much longer duration; such launchings are intended to 
make orbital flights highly dependable and to perfect their 
technique. 

He also noted the technical feasibility of the creation, in 
the near future, of Sputniks for relaying communication signals 
and television, and for the purposes of navigation, meteorology 
and other scientific tasks. 

An important stage in the development of Sputniks, he 
continued, “would be the creation at various altitudes of 
permanent orbital stations to hang forever above the Earth.” 
If such stations were to be established, the techniques for 
raising them and returning to Earth personnel engaged in 


MAN-STAGED.—lllustrating the proposal by Ford Aeronu- 

tronic and North American Aviation to use the X-15 and its 

B-52 parent aircraft as recoverable booster stages for the 
U.S.A.F’s Blue Scout rocket. 


servicing and controlling them must be reliably worked out. 
The chief designer thought it would be “ technically advisable 
to build such stations actually in orbit” using constructional 
methods “ which would have nothing in common with build- 
ing carried out in the sphere of terrestrial gravitation.” 


Casualties in Space 


OONER or later, an American astronaut will be killed in 
space. The entire U.S. Space Programme could die with 
him in a wave of angry public reaction. 

This opinion was given at a meeting of the A.R.S. “ Space 
Flight Report to the Nation” last week by two leading aero- 
s ace engineers. M. Hunter and Eugene Konecci, of Douglas 
Aircraft. The salvation of space exploration at this critical 
moment. they asserted, would be the people's acceptance that 
“men after all, have been killed in every new development to 
date. If we in the United States permit ourselves to be slowed 
by the first casualty, it would cause our first real case of panic.” 
While men will most certainly lose their lives in the conquest 
of space, “ probably not as many people will be lost in the 


first century of space-flight as will be killed by cars in the 
United States this year,” 


they concluded. 
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ONE OF THE 


AUTOMOTIVE 


PRODUCTS crour | FILTERS PROTECT THE HYDRAULIC SYSTEM 
REGO. TRADE MARK ‘PUROLATOR’ 


TAG 222 


ever built it} 


Perhaps you don’t believe that this is the 
helicopter of tomorrow? *But you have to 
believe that virtually every British helicopter 
flying today is equipped with Teddington 
controls. Because it’s a fact! Whatever the 
future brings in aeronautical design, you can 
be sure that Teddington will have a place 
in it. 


* The aircraft illustrated is made up of two different operational aircraft. Can you identify them? Check your answer below, 


TEDDINGTON AIRCRAFT CONTROLS LIMITED 


MERTHYR TYDFIL - SOUTH WALES - TELEPHONE: MERTHYR TYDFIL 3261 
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Commemorative Lecture 


PPROPRIATELY enough for a lecture given to com- 
memorate a great aerodynamicist, the fifth R.Ae.S. 
Lanchester Memorial Lecture—held in London on October 19 
was devoted to some fundamental consideration of fluid 
dynamics. It was presented by the technical director of 
France’s ONERA (Office National d'Etudes et Recherches 
Aéronautiques). Robert G. Legendre. An aeronautical engineer 
with a background of naval engineering, he set out to show 
how the aerodynamicist can benefit from training in another 
technology. In particular he referred to the links between hydro- 
dynamic and aerodynamic theories. 

Lanchester, he said, had written: “ It is the author's intention 
to provide such foundation theory and data as to bring the 
problem of mechanical flight into the legitimate domain of the 
engineer and to obviate in the future all need to empiricism.” 

Such a foundation theory, commented M. Legendre, is a 
common basis for the naval architect and the aeroplane builder 
and it is a part of fluid mechanics. 

Among the many interesting points made by the distinguished 
lecturer was one concerning hull and fuselage drag. He pointed 
out that the flow and the drag mainly depended on the distri- 
bution of cross-sectional area along the body, and that this 
was so whether it was a ship or an aeroplane. 

The importance of good continuity in this distribution had 
been known to shipbuilders for centuries. In the simpler case 
of aeroplanes it had been proved, under simplifying assump- 
tions, that the limiting value of the drag for a velocity 
decreasing from a supersonic to a sonic value depended only 
on the cross-section area distribution, and an optimum one was 

calculated. A recommendation for a compensation of the 
cockpit and the wing cross-section areas by fuselage cavities 
was made to French aeroplane designers several years before 
the publication in the United States of the now well-known 
area rule. 
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Hydrodynamicists were already ahead, as they were less 
interested in ships travelling in shallow water at a particular 
speed equal to the solitary wave velocity—which is the 
homologous case of transonic flight—-than in sea-going ships or 
river-going ships at any speed They had been, for many 
decades, searching for favourable wave interferences and their. 
work was of the same kind as the later-developed supersonic 
area rule theory. 

M. Legendre concluded his lecture by saying that books deal- 
ing with the development of sciences were rare and there was 
no regular teaching of these developments. “ The necessity for 
specialization is obvious,” he said, “ but it is not the same to 
study thoroughly a particular discipline as knowing that a 
work exists, which may be referred to, giving an answer to a 
question already investigated in another domain. Moreover, 
the lack of a good history of the development of science is 
most unfair to scientists. 

‘For neighbouring branches of mathematical physics, it is 
important to go farther, as it is not enough to know the exist- 
ence of the work done in each of them. Very often a paper 
dealing with a question apparently quite different from the one 
which is of immediate interest uses a method easy to transpose 
from one field to the other. If the general mathematical methods 
are embodied in regular teaching a selection must be made 
for their illustration by the resolution of problems in the 
quickly growing field of applied mathematics. 

“Such a selection is difficult but it should not exclude— 
when it is made for a preliminary preparation of specialized 
engineers—works of great efficiency in neighbouring fields. For 
instance, ship wave resistance theory is obviously too closely 
connected with drag, or even lift, prediction of airships or aero- 
planes to be ignored when training an aeronautical engineer. . . . 

‘If such an extension of a mathematical preparation for a 
not-too-strongly specialized engineer training were considered 
as possible, the problem of mechanical flight would be founded 
on a basis wide enough to satisfy Lanchester’s vow.’ 


Macchi’s F-104G Navaid Trainer 

NEW version of the Macchi MB-326 jet trainer at present 

in production for the Italian Air Force has been announced. 
Intended for pilot navigation and radar training and designated 
the MB-326C, it is specifically intended to accommodate the 
same electronic equipment as that to be installed in the F-104G 
Super Starfighters for the West German, Belgian, Netherlands 
and Italian air forces. 

As shown in the accompanying illustrations the installation 
of this equipment, which includes NASARR navigation and fire 
control system, an inertial navigational system, TACAN, an air 
data computer, a position and homing indicator and UHF com- 
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items of equipment in the Macchi Ad ~ 
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munication units is similar to that of the F-104G. All items, 
including the nose radome, are stated to be interchangeable 
with the F-104G. 

The structural changes involved to convert the standard 
MB-326 to the new version are mainly restricted to the centre 
and nose sections of the fuselage. Either the front or rear 
cockpits can be provided with the radar-scope and a number 
of the nav./radar controls are duplicated so that they can be 
operated by either the instructor or the pupil. 

The present Macchi trainer is powered by one Bristol 
Siddeley Viper ASV.11 turbojet rated at 2,500 Ib. s.t., but the 
slightly heavier MB-326C may, if it is produced, be fitted with 
the 3,000-lb.s.t. Viper ASV.20. With this latter powerplant the 
MB-326C will have an all-up weight with tip tanks of 8,215 Ib. 
and an empty weight (without crew, fuel or additional F-104G 
electronic equipment) of 5,225 Ib. It will have a maximum 
range of 635 n. miles at 36,000 ft. a maximum endurance of 
2 hr. 10 min., and a service ceiling of 47,000 ft. Maximum 
speed will be 415 knots and sea level rate of climb 4,800 ft./min. 

In addition to this work on a radar trainer by Macchi, Fiat 
are building a mock-up of their G9IT fitted with F-104G 
navigational and radar equipment in the front cockpit, and 
Canadair has developed the CL-41R as an F-104G electronics 
system trainer. Hawker, with a special version of the Hunter 
T.7. and Northrop (T-38 Talon) are also tendering for an 
F-104G trainer contract. 
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Flying with 


OMETHING of a technological break-through has been 

achieved by a British navigational company with its 
development of a light-weight and low-cost navaid combining 
a multitude of functions over a wide range of frequencies. In 
its complete form, the transistorized Aircraft Directional 
Accuracy System produced by Halpins of Hampsh_re, Ltd., 
offers facilities of radio compass, vor, ILS and marker beacon 
equipment, with the added possibility of being used as a 
stand-by vue, for an overall weight of only about 15 lb., and 
an all-in cost of slightly less than £400. 

On the face of it, this combination savours almost of the 
m ‘raculous, and in some ways perhaps it is. This unprecedented 
mixture of versatility and economy, however, has been achieved 
by the relatively simple means of discarding meter presentation, 
with its inertia and accuracy problems, plus those of tie-in, in 
favour of the weightless traces on a miniature cathode-ray 
tube. A new technique is necessary to interpret the CRT 
indications, from the private pilot’s point of view but, as I 
saw last week from an experimental installation of A.D.A.S. 
in Halpins’ SAAB Safir, this can be learnt in a few minutes 
and accurate results immediately achieved. 

Halpins of Hampshire is well known in the field of marine 
electronics, being responsible for the installation of high- 
frequency RT, autocontrol systems, Decca equipment and so on 
in some 5,000 ships each year. The experience of Mr. Halpin, 
who at the beginning of World War II was a member of the 
Telecommunications Research Establishment and subsequently 
assisted with the development of Bomber Command's long- 
range navigational and attack guidance systems, has now been 
reapplied to aircraft equipment, and he has brought some 
fresh thinking to the problems of light-weight a‘ds for the 
private pilot. 

Development of A.D.A.S. has occupied something like two 
years, and the device took tangible form in mid-1960. Towards 
the end of last year, the first airborne tests were undertaken 
from a Rapide, after which some 20 hr. was flown with the 
equipment in a Cessna 170B, followed by 20-30 hr. in a Piper 
Tri-Pacer. As A.D.A.S. took definitive shape, it was subse- 
quently installed in a SAAB Safir, G-ANOK, which was 
purchased from Smiths Aircraft Instruments, and its flight 
development undertaken by Mr. J. P. Hennessey as pilot. 

My briefing on the equipment before trying it in fl.ght came 
from Mr. Hennessey, who described the various components 
making up A.D.A.S. Apart from the miniaturized cathode-ray 


The manually rotated ferrite MF aerial of the A.D.A.S. equip- 

ment is easily installed, as this photograph of the Safir 

mounting shows. It is designed to be combined with an anti- 

collision beacon, and to incorporate VOR antennae at a later 
stage. 


tube of 24 in. diameter, which can be located remotely if 
desired, the other items comprise, for the MF port:on of the 
equipment, a power pack (consuming | amp. at 24v or 2 amp. 
at 12v); an MF receiver and tuning unit; and a rotatable 
(manually operated) MF/VoR aerial system for roof mounting. 
Aerial installation requires only a single 1 in. diameter hole, 
and may be comb:ned w.th a rotating anti-collision beacon. 

These units make up a complete mF direction-finding system, 
with some range indication, and is currently being made avail- 
able for a cost of about £245. Being non-automatic, it is 
inevitably categorized as Class III equipment, for use outside 
controlled air space in VMC, since navigational aids are grouped 
only in the first or third classes. 

The vor/ILs receiver, which, with its aerial, adds about 
another £150 to the overall cost, is still completing its develop- 
ment, but will be the only fully transistorized equipment of its 
kind when marketed in about three months’ time. It will be 
aimed at Class I categorization. 


A.D.AS. in the Air 
Before trying the equipment in flight conditions, I ran through 
its Operation on the ground from the right-hand seat of the 
Safir. All the controls, selectors and CRT for the mMrF/pF com- 
ponents which are currently fitted occupy a rectangle measuring 
only 6 in. deep by 5 in. wide and require no skill to operate. 
In the bottem left-hand corner of the control unit is a knob 


; 
& 


The neat panel installation of A.D.A.S. in the Safir. The 
cathode-ray tube indicator is 9 in. deep to the rear of the 
panel, and the MF selector box, 7 in. deep. 


to switch the equipment on, to either MF or vor, before tuning 
in to the beacon via the appropriate scale. 

In the prototype, this is calibrated between 200-400 kc/s., 
there being only four beacons in this part of the World over 
the higher frequency. Production selectors, however, will range 
up to 1,000 ke/s, 

With the selector switch in the top right-hand corner of the 
CRT panel to C (for code), the beacon frequency is tuned, and 
its morse identification read by expansions of a horizontal! trace 
which appears on the tube. The trace can be centred at all 
times by vertical and horizontal shift knobs next to the CRT. 
In most modern aircraft, the morse identification can also be 
fed aurally into the roof loudspeaker, or through a headset 
from a jack plug. 

Whilst on the ground at Stapleford, near North Weald, we 
tuned in to the Dunsfold range, the last surviving directional! 
beacon in the U.K., finding the exact frequency—357 ke/s. 
with some difficulty because of the depth of the scale back 
from the outer surface of the panel. In the “ Code” position, 
the trace stretched sideways into a steady and unmistakable 
“ dah dit,” to indicate the “ N ” sector of the range, interspersed 
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with the “ MYD ” identification, which was excellent reception 
from a beacon 38 n.m. away at ground level. 

We were also able to tune into Brookmans Park on the 
ground, although this NDB was very much closer, and was 
our target for the flight test. Having identified its ““MVJ” 
call-sign visually and through the headset, on 329 kc/s., we 
took off towards the east from Stapleford to begin a practice 
homing. The next step was to switch from C to ~ (Sense) 
on the CRT selector, to get another single spot on the tube. 
By pressing the check switch for a second or two on the tuning 
panel, the spot could be seen to move down the screen centre. 

Quite logically, this indicated that we were flying away from 
the beacon, which must be behind us, so that we could begin 
making a 180° turn for our homing. For navigational pro- 
cedures, rather than homing, it would, of course, be necessary 
only to rotate the aerial and not the whole aircraft. Before 
doing either action, however, the selector is turned to its final 
position—* D” for direction—- and the trace changes to two 
spots which may again be centred by the two shift knobs. 

The upper of the two spots is actuated by a “memory” 
circuit, which is an electronic system of storing information, 
resulting in an exact reference registering for a given period. 
The lower spot gives an instantaneous indication and, to home 
on the beacon, all that is necessary is to keep the two spots 
as close together as possible. 

When turning towards the beacon for a homing in the direc- 
tion mode, an indication of your relative angle is given by 
the distance between the spots. Separation by about a full 
tube width indicates that you are approximately at right angles 
to the beacon, and the aerial is accepting the minimum signal. 

Unlike ADF, which operates on electrostatic homing, and is 
therefore severely affected by thunderstorms and other atmos- 
pheric phenomena, A.D.A.S. is electromagnetic, operating on 
the maximum signal. It is, therefore, free from interference and 
of improved sensitivity. This is shown during the turn to home 
on the beacon, when the polar diagram from the ferrite aerial 
above the cabin is imagined stretching far ahead over the nose 
of the aircraft. As its width begins to pass over the beacon, 
the spots move together rapidly as. the maximum signal is 
received, and the turn is continued until they start to move apart 
again. 

You are then heading directly towards the beacon, as a quick 
check on the sense switch with the selector back to “C”™ will 
show. It is possible to check the trace travel while still in the 
direction mode, but the reaction is rather more slow. 

To assess the effects of drift on your heading, the aerial is 
rotated manually about 5° or 10° each side of zero, to 
check the optimum closeness of the two spots. The maximum 
signal will probably be obtained to one side or the other of 
the 360° position, and heading is therefore adjusted a few 
degrees in the appropriate direction. 

The aerial must be returned to datum, and the spots will 
gradually move to the top of the CRT face as the beacon is 
approached. When fairly close, the range scale may be 
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employed, trace movement between the two marks representing 
a distance of five nautical miles. Range indication, which may 
also be used to provide a groundspeed, is fairly accurate. but 
needs calibration for individual installations of A.D.A.S. It 
should remain constant for beacons with outputs between 40 
and 1,000 watts. 

Having closed the dots on my approach to Brookmans Park, 
and checked the drift from time to time by swinging the aerial, 
which necessitated fairly large corrections of course on nearing 
the beacon, I was gratified to find a clear indication of when 
overhead, by the spots flying apart. On dropping the wing of 
the Safir, there below in its clearing was the small hut and 
adjacent aerials of the station. The bottom spot was followed 
by the top one as we passed overhead, and on remaining at 
the same heading, they reappeared at the top of the CRT, and 
again began to move down the tube for range indication. 

Let-downs and holding patterns, would, therefore, seem fairly 
simple with this equipment,.which may sound slightly compli- 
cated to use when explained in such detail, but is actually 
quite straightforward. Hand-swinging of the aerial does not 
seem at first a particularly positive method of checking the 
trace proximity; but with experience, the manufacturers claim, 
an accuracy of bearing of + 24 deg. can be obtained. 

For vor use, the same indicator unit will be used, but when 
drifting off the pre-selected radial, the spots will move to the 
right or left of the tube centre, as well as diverging. An ILS 
let-down will be possible, using the localizer, with glide path 
indication replaced by reception of the marker beacons. 
Passage over the markers will be indicated on the tube. which 
will eliminate the need for carrying a separate 75 Mc/s. marker 
receiver. The vor receiver will operate basically over 108- 
139 Mc/s., with a couple of 75 Mc/s crystals and with an 
additional transmitter, which may be produced by Halpins, 
could also be used as a stand-by VHF set. 

Although it was not possible to try it during our flight, 
flying on radio ranges can be undertaken completely visually 
with the selector switch in the code position. When on the 
equisignal beam, a steady trace is observed on the cathode-ray 
tube, while in the A or N sectors. appropriate indicators will be 
seen coding on the tube. Perhaps the only disadvantage of 
this type of presentation is the difficulty of seeing the trace 
under some lighting conditions. but in practice, I found that 
the only time that virtually no indication was visible, was when 
the Sun was shining directly on the face of the tube. 

The fixed cowl over the top of the CRT seemed to serve 
quite well in shading its indication. and if this small coaming 
could be made rotatable round the tube face, it would probabl 
solve the problem completely. The only other difficulty with 
the MF set operation might be the continuous adjustment under 
full 1FR conditions, when many other distractions are apparent. 
but it is not intended to, nor can it, replace normal apr for 
professional use. If the vor component lives up to the promise 
of the MF equipment, on the other hand, and both are as rugged 
as they seem, it could be that the private pilot might not be 
able to afford to do without them.—JoHN FRICKER. 


Gliding Notes 


by Dr. A. E. Slater 


S the cold-front flight of 193 miles by 

Warren Denton in New Zealand, 
described in Gliding Notes for October 
12, the World’s longest soaring flight in 
(or on) a cold front? Among likely 
countries for it to be exceeded in are 
Argentina, the United States, Russia and 
Australia. The longest cold-front flight 
recorded in Argentina is 225 km. (140 
miles) by Chourrout in 1945. Can anyone 
claim to have exceeded that of Warren 
Denton, which was 311 km.? Or even 
Groenhoff’s former World record of 169 
miles (272 km.) in 1931? 

+ * 

OB FISHER, of Washington, has 

soared by stages right across the 
United States, 2,800 miles. He started 
from the Pacific coast on June 29 and 
landed at Zahn’s Airport, Amityville, 
N.Y., on Aug. 27 after a final leg of 90 
miles from Stroudsburg, Pa. He made 
29 separate flights, the shortest being 25 
miles and the longest 345 miles. The sai!- 
plane was a Schweize 1-23H,,and it was 
presumably launched by aero-tow. 

He had hoped to beat the first aero- 
plane crossing of the States just 50 years 
earlier, which took 49 days. In 1930 
Frank Hawks, then holder of the cross- 


America aeroplane record, was aero- 

towed in a glider from San Diego to New 

York in eight days, but he did no soaring. 
* 


UTTING a little engine into a glider 
* is an idea that has kept cropping up 
ever since the Wrights did so in 1903, 
though in their case the machine was 
actually built to take the engine; how- 
ever, they did intend to practise soaring 
on it first, but for some reason they did 
not get an opportunity to do so. 

When in 1922, the art of keeping a 
glider up for hours was mastered first 
by German pilots and then by others, 
there arose a “practical” school of 
thought which, like the Wrights, looked 
on this sort of thing as merely a pre- 
liminary to adding an engine: it even 
made a convert of Robert Kronfeld many 
years later But there was also the 
“ idealist ” school (Kronfeld’s term) who 
believed in the development of soaring 
flight for its own sake. 

Recently we have had the “~self- 
launching sailplane.” This is a term which 
implies that it will only be bought by 
someone who believes it right to use an 
engine to reach the first up-current but 
wrong to use it to reach the next or any 


subsequent up-current, unless he first 
glides all the way back to earth and then 
takes another “ self-launch.” 

The Hummingbird is probably the only 
type whose use is deliberately restricted 
to people of this category, and is there- 
fore the only genuine “ self-launching 
sailplane.” But I have never been able 
to find out just how much soaring any 
Hummingbird owner does in a year. 

This discussion has so far ignored yet 
another type—the “dual purpose” 
machine, which is used for both powered 
flying and soaring. I say “is used,” not 
“can be used,” since a lot of aeroplanes 
can be made to soar, but are not. 

The idea is even older than that of the 
Wrights, because Samuel P. Langley, who 
tried to beat them to it, had already 
prophesied in 1893 that the commercial 
flying machine of the future would cover 
long distances by using gust energy for 
soaring, and only resort to its engine 
in “exceptional moments of calm.” 
Imagine the passengers being continually 
heaved up and down several hundred 
feet at a time, and, between heaves, being 
thrown around in tight twisting turns so 
that the machine could head into the 
next gust. 
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Industry Record 


Kollsman in the U.K. 


A British subsidiary has been formed by 
Standard Kollsman Industries Inc. of 
Chicago to make available to the British air- 
craft and aerospace industries the range of 
Kollsman developments in the Astro com- 
pass, instrumentation and navigational 
system spheres. The new company, Kolls- 
man Instrument, Ltd.—which is at Bracknell 

is administered by Mr. A. A. Brown and 
Mr. F, G. Thouard who are appointed man- 
aging director and deputy managing director 
respectively. 

Mr. Brown was previously chief develop- 
ment engineer with Smiths Aviation Division 
at Basingstoke and, prior to that, assistant 
chief engineer with Kelvin and Hughes. He 
is well known for his development work in 
the instrument engineering field and for his 
efforts in designing air data computers, 
transducers and indicating instruments. 

After serving in the R.A.F, as an electrical 
and instrument engineering specialist officer 

a capacity in which he spent a number of 

ears at the M.o.A.—Mr. Thouard joined 

elvin and Hughes Aviation, Ltd., where he 
was responsible for the sales of a wide range 
of aircraft instruments and systems. 


Time Recorder 

Of particular importance in the applica- 
tion of elapsed-time indicators to aircraft 
and electronic uses is that the voltage to 
the instrument should remain stable. This is 
necessary for accurate and reliable operation. 
To achieve it, Cass and Philip, Ltd., of 
Hemel Hempstead, have now produced a 
new clapsed-time indicator which  incor- 
porates a voltage stabilizing system based on 
a Zener diode. 

Its mechanism is operated by a 6v. Dc 
supply at 30 mA. +10% instantaneous. The 
stabslizing system ensures that this voltage 
is maintained to the operating coil within 
tolerances in spite of wide fluctuations in 
the supply voltage. 


As an example of the degree of stabiliza- 
tion which can be achieved it is claimed that 
the instrument will operate satisfactorily at 
between 16 and 30v. on a nominal 24-v. 
pc supply. 

Incorporated in the elapsed-time indicator 
is an instant starting and stopping device. 
The complete mechanism, including the gear 
train, is suspended on four leaf springs 
spaced on 90° arcs, The mechanism is then 
inserted into a polythene case, the leaf 
springs being located in grooves moulded in 
the case. This assembly is placed in a 
steel outer case and electrical contact is made 
through insulated terminals in the rear. 

The voltage stabilizing system has been 
built in without increasing the instrument's 
physical dimensions. 


Introducing the Driclad”’ 


Export Packing Service, Ltd., specialists 
in the packaging of aircraft components, 
radio and electronic equipment, have 
developed a heavy-duty re-usable protective 
cover for freight pallets. This is a further 
development of the type already used for 
the preservation of aero engines and the like 
and is made from strong plastic sheeting. 

Because a variety of materials with vary- 
ing moisture transmission rates are used in 
pallet construction, recommendation as to 
the cover specification depends upon the 
length of storage or transit period envisaged. 
Incorporated into the cover is an inspection 
window behind which is a humidity indicator 
to allow checks to be made on the relative 
humidity within the pack. 

A new design feature is the introduction 
of a completely new type of closure—based 
on mating plastic sections—which is in itself 
both water- and vapour-proof. This closure, 
welded to the cover material, can be of any 
length and can be welded so as to provide 
an endless seal, thus allowing one portion of 
the cover to be completely separated from 
the other. 


Speeding-up Fighter Servicing 


Maintenance support equipment for the 
R.A.F.’s Lightnings in the Foren of a systems 
analyser—a mechanism for simplifying tests 
on the complex electronic systems of modern 
aircraft—has been ordered from Honeywell 
Controls, Ltd. The value of the contract 
and the number of units involved has yet 
to be disclosed. 

American-designed equipment of this type 
(Honeywell are a subsidiary of the Minne- 
apolis-Honeywell Regulator Co.) has already 
been in use with the U.S.A.F. for more than 
two years. The R.C.A.P. has specified it 
for the CF-104 and likewise the West 
German Air Force for the F-104G. The 
analyser is also being produced for Japan. 

In this country it is to be produced at 
Honeywell Control's Hemel Hempstead 
plant. It is said to be the only system of 
its kind being manufactured in Europe and 


The Honeywell automatic 
systems analyser which 
has been selected for use 
with the R.A.F.’s English 
Electric Lightnings. 


the company has high hopes of export con- 
tracts. Likely customers would seem to ve 
the air forces of Belgium, Italy and the 
Netherlands for whom F-104Gs are currently 
being built. 

The analyser itself performs its tests at the 
rate of one per second—the systems being 
checked either individually or in combina- 
tion, by using information punched out on 
tape. Various operational manceuvres are 
simulated, the analyser indicating whether or 
not the circuits are functioning correctly. 

Ultimate object of the tests is to isolate 
whatever fault may be found by tracing it 
down to a particular item or unit. Signals 
from the system being checked are com- 
pared with predetermined standards of 
acceptability. As a check on the results 
obtained the analyser also performs a check 
on itself to minimize the possibility of errors, 


Radar Protection—igloo Style 


What is claimed to be the largest reinforced 
plastics structure yet made in Europe has 
been erected for testing by English Electric 
at Freckleton, Lancs. This is a ground 
radome for the protection of defence radar 
equipment similar in concept to the type 
used on the North American DEW line. 

Construction is entirely of reinforced 
plastic materials comprising some 300 large 
fabricated panels bolted together. Diameter 
and height of the structure are of the order 
of 70 ft. and 50 ft. respectively. 

For this radome, which is the first of many 
according to English Electric, special 
materials and processes have been devised 
because of the extremes of weather condi- 
tions it will be called on to withstand, The 
building of the radome was preceded by 
several years of research by the company’s 
reinforced plastics division to gain experience 
for the project. Now the feasibility of even 
larger structures of the space frame type and 
designs for domes of more than 100 ft. 
diameter are being investigated. 


Computer News 


Described as the “ most powerful” of its 
type yet made, an EMIDEC 1100 computer 
has been acquired from E.M.I. Electronics 
Ltd., by B.E.A. for use in connection with 
its complex accounting and _ statistical 
analysis systems. Included in this computer 
is the first model of a new 4,096-word fast 
core access store and eight magnetic tape 
decks. 

Information on another piece of E.M.I. 
equipment, capable of studying the perform- 
ance of complete guided weapon and aircraft 
systems while still in the design stage, is 
contained in a recently published booklet. 
This computer, namely the EMIAC II, makes 
use of interchangeable “*C™ boxes which 
permit a tailor-made system to be obtained 
to solve a specific type of problem. 

The implications of the “CC” box are 
dealt with in great detail in the booklet. Also 
to be found in it are several examples of 
typical problems dealt with by this type of 
computer in four types of operations includ- 
ing those concerned with aeronautical 
engineering, 


Missile Training Aerials 


_ Within 12 months of the contract being 
initiated, Cossor Radar and Electronics, 
Ltd., have designed and manufactured aerials 
and associated synchronization equipment 
for use at the Royal Artillery Guided 
Weapons Trials Establishment on the coast 
of Anglesey. 

The equipment comprises five aerials of 
the helical type, and gear for slaving these 
to the bearing and elevation read-out from 
a master tracking equipment. Two of the 
five aerials are for use with dual-purpose 
transmitters in the 100 Mc/s band. One of 
these is kept for standby use and signals 
from the other interrogate equipment carried 
by the missiles after launching. Reply signals 
in the 200 Mc/s band are received by a third. 

The two remaining aerials, operating in 
the 400 Mc/s band, receive other telemetered 
information from missiles in flight. 

Because some missiles spin whilst in flight, 
the helical aerials are circularly polarized. 
It is only by circular polarization that 
unwanted signal modulation can be mini- 
mized. Use of the helical aerial also gives 
a more mechanically rigid structure than 
would be possible with other types designed 
for these frequencies. 
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Correspondence 


The World’s First Jet 

ITH reference to Mr. Bateson’s letter (in the issue of Oct. 5) 

requesting information on the Me-262, I was interested 
to see one of these aircraft during my recent visit to Mun:ch 
in connection with the demonstration of the Buccaneer at 
Furstenfeldbruck. In the Deutsches Museum is a Messerschmitt 
262 which is described as “ The World's first jet-propelied air- 
plane which was built in series.” 

In the interesting hall of aeronautics there is, to quote from 
the catalogue, “a series of modern models of very important 
early original planes, such as Wright's biplane (1908), the plane 
used for the cross-Channel flight by Blériot (1909), the Grade- 
Lanzpreis machine (1909) and the Etrich-Rumpler machine 
(1910), which are all suspended from the ceiling of the large 
hall.” These are all full scale and make a very impressive 
display and there is, in addition, much else of aeronautical 
interest so that the museum is well worth a visit. 

Brough, Yorks. M. G. K. Byrne, 

Sales Manager, Blackburn Aircraft, Ltd. 


“ Leaning out ” Mixture 

OR the benefit of myself and the many other ignoramuses 

whom I have asked, would you be good enough to explain in 
more detail the “ Conrad technique of leaning out the mixture 
which you mentioned ir your article in the Oct. 5 issue of THE 
AEROPLANE AND ASTRONAUTICS. 

Perhaps further mention in the columns of this magazine 
would help quite a lot of people as I have still to find some- 
one who knows the technique by this name. 

Welwyn Garden City, Herts CHARLES POOLE. 

[As we understand it. this technique, devised by Max Conrad 
for his long-distance flights, consists of switching off one 


magneto, retracting the mixture control until an immediate 
drop of 50-100 r.p.m. is noted, and then restoring smooth 
operation by switching on the magneto again. It may be 


necessary to add 100° F. to the carburetter air temperature so 
that the mixture is very slightly enriched and to prevent loss 
of power from possible carburetter icing.—-Ep.] 


The Mind and the Eye 

WAS extremely grateful to Dr. A. E. Slater for his helpful 

comments (Oct. 5) upon my comments (Sept. 21) upon his 
article Lessons of Weightlessness" (Aug. 31) and _ his 
references to Dr. M. Von Senden’s book, “ Space and Sight.” 
I have not read this book but have worked in a smaller way 
for many years upon a parallel line, but using vegetation 
instead of re-sighted patients; and my title would be perhaps, 
“Space and Light.” 

It would appear from my observations that vegetation has 
a spectrum of its own in which it uses the symmetry of the 
wavelengths either side of green to master gravity and in 
which magnesium plays the major prime-moving réle. This 
spectrum therefore has far wider implications than that of 
the spectrum of the Quantum Theory which has to pass 
through the “ filter” of a slit! 

Now, sir, we humans are permanently tethered to vegetation 
owing to our lack of protein fabrication, and it is almost 
certain that our eyes evolved under pressure of this urgency, 
and therefore any mental interpretation via the eye, including 
mathematics, will be limited to the macrocosm of protein 
foraging. In other words the universe can at one and at the 
same time be very much larger and smaller than we realize. 

We get a hint of this in what 1 have called the “ Copernicum 
Fexitum ” in which after centuries of the mind being condi- 
tioned by the “truth” of little spheres revolving around giant 
spheres it was almost inevitable that we should get this Dalton 
and Thompson “truth” of weeny spheres revolving around 
teeny spheres. Fixations work of course. Civilizations are 
founded on them. Such as those of the Maya and Inca which 
after centuries of existence collapsed at the touch of a few 
hard-bitten Spaniards! 

St. Albans, Herts. I 

Where are the Helicopters? 

OR a good many years past, the helicopter has been sold 

by its protagonists as a sort of magic carpet with which 
all transport troubles would be solved. Quick and easy travel 
between city centres all over the World was an early prophecy. 
At least a decade later, one can still count the services in that 
category on the fingers of one hand. 

More recently, a modification to the initial enthusiasms has 
promised regular city-centre airport services by rotary-wing 
craft. Outside the U.S.A. this is still only a gleam in most eyes. 


C. WriGut. 
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However, be all that as it may. An aerial passenger vehicle 
that can go straight up and come straight down is something 
worth waiting for—one hopes. 

Air travel, in all its forms, has at last become reasonably 
comfortable. Turbine engines have done much to reduce the 
vibrations that used to set one’s teeth and tea cup rattling— 
although, even now, this phenomenon has by no means dis- 
appeared in some modern aircraft. And the development of 
the nose-wheel undercarriage has helped to remove the dis- 
comforts springing from the extraordinary changes of attitude 
one was expected to endure at the beginning and end of every 
flight. 

It is perhaps permissible to hope that when we have helicopter 
services they will at least be advanced in the development scale 


Add Slowness and Decarbonize. “It is anticipated 


that by 1970 we shall be flying to New York in 
2} hours in a machine that will be fired rather than 
flown. | think we shall have to pay much more 


attention to flying safer and slower.” So said Sir 
Sydney Camm the other day. We're certainly on 
the way to meeting C. G. Grey’s demand for aircraft 
which will land slowly and not burn up. If the 
engine manufacturers can adapt their STOL power to 
Steam Take Off and Landing we're there. 

* 

“ SHOTGUN—20 ga db! barrel hammerless, $35. 
Will trade for Beagle. CH-1-3815.” This classified 
ad. in AllisoNews is unlikely to interest anybody 
down at Shoreham where they never needed a shotgun 
anyway—last year’s wedding passed off quietly and 
agreeably to all parties. On the same ad.-page some- 
body else wants to sell, for $15, a PORCH GLIDER. 
This, I've decided, is not some sort of near-German 
sailplane but a—well, a glider for, as it were, a porch. 


x 

Backing Tip. The writer of Boeing’s Jet Lines notes 
that when a swept-wing aircraft starts to turn left 
while taxi-ing, the left wing-tip swerves right before 
turning left. if you're still with me. Without wishing 
to minimize an important discovery, I must claim to 
have noticed this profound phenomenon long ago 
when heaving on wing-tips of unswept types, which 
was all we had. anyway. Depends on the sharpness 
of the turn. such as pivoting on a brake-locked wheel, 
a manceuvre which our Engineer Officer never really 
took to. 


Also from Boeing comes 


Electronic Reprobate. 
the news that their electrodynamic people have sub- 
stantially substantiated their claim to be capable of 


pretty nearly anything They have designed “a 
degenerate parametric amplifier using butterfly 
resonators.” 


Laugh and Forget. Sometimes I think the film 
producers don’t really take much notice of the com- 
readers about filmic 


plaints of aviation magazine re: ! 
inaccuracies. I've lately seen in TV’s “ The Valiant 
Years ” and “ War at Sea” such things as “ German 


Lysanders and Blenheims attacking British Arctic 
convoys and the implication that Mr. Churchill flew 
the Atlantic in a Wellington. Last week in the Italian 
film “Two Women” an immaculate Squadron Vic 
of Fairey Battles bombed a village in Central Italy 
in 1943 or thereabouts. I wonder how much these 
errors matter. The “experts” aren't fooled; to the 
rest they're just aeroplanes. “Old Tolerant,” they 
call me. All except Frank Smith, R.Ae.S. Librarian, 
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of comfort. The cynics, however, tell one that the helicopter 
is the only current form of modern transport with built-in 
vibro-massage for all its passengers. Moreover, the photograph 
on page 448 of your Oct. 5 issue, showing a Vertol 107 touching 
down at Manhattan, scarcely promises a smooth transition from 
air to ground or vice versa. 

But even these apparent discomforts would be worth bearing 
if the opportunity to endure them was offered. Could it be 
that once again progress is being bedevilled by that improved 
verson which is always on the drawing board? The better is 
the enemy of the good—and never more so than in aviation. 


London, W.1. “ HOPEFUL.” 


Vostok’s Shape 


R. KENNETH GATLAND, in his courageous and instruc- 

tive review of the Gagarin film (Aug. 24), makes an 
interesting point about Vostok I. The ship shown in the film 
was conventionally shell-shaped while the ship (or model) 
carried under the helicopter on Soviet Aviation Day possessed 
an annulus which, Mr. Gatland suggests, might have been put 
there for ease of handling. But the fact that the annulus carries 
what appears to be retro-rockets (photograph THE AEROPLANE 
AND ASTRONAUTICS, July 13, 1961, p. 31) makes this explanation 
improbable. 

The presence of the annulus gives the ship more of the shape 
of the Mercury capsule and if, as appears from the positioning 
of the retro-rockets, the ship is meant to come down tail first, it 
would, I suppose, by increasing the shockwave, lessen the 
heating effect on re-entry. Even then, is the shape, with its 
sharp angles, what would be expected? 

As for the ship shown in the film, I would have thought it 
would have been difficult to conceive a less satisfactory re-entry 
shape. 

London, N.4. J. E. W. Surman. 

[Many doubts still surround the configuration of the Vostok 
spacecraft and its mode of re-entry. If the spacecraft re-enters 
stern-first, it is difficult to see how the fin-supported annulus 
could be prevented from burning off and in every sense it 
would seem a most unsatisfactory re-entry shape; it is far more 
likely that the “tail” section of the vehicle is discarded 
following rocket-braking and prior to re-entering the atmos- 
phere. In any case, one would expect to find the retro-motor on 
the vehicle's centre-line. This still leaves the function of the 
annulus very much in doubt.—KEeNNETH GATLAND.] 


Guggenheim Award’s Significance 

T was very kind of you to publish “ Decreasing The Hazard ” 

in THe AEROPLANE AND AsTRONAUTICS for Sept. 28 last. 

The interesting aspect of this award (the 1961 Daniel 
Guggenheim Medal) is that air safety has been recognized as 
a distinct activity. My reaction to being the recipient is that I 
represent the many dedicated kindred spirits who have tried to 
improve air safety. These include pilots, engineers, designers, 
traffic controllers, military and civilian governmental agencies. 

It’s nice to be such a symbol! 


New York, U.S.A. JEROME LEDERER. 
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Sunderland Highlights 

SHOULD like to extend my sincere thanks and deep 

appreciation to Mr. John Lankester Parker for his letter 
published in your Aug. 3 issue. I am somewhat flattered that 
the former chief test pilot of Short Bros. saw my original 
letter and, having enjoyed what he read, took the trouble to 
write to your journal expressing his own appreciation. 

I also have to thank Mr. M. G. K. Bryne (Blackburn’s sales 
manager) and the distinguished author, Bruce Robertson for 
their own letters in which they have duly corrected certain 
data regarding Sunderlands. 

Nairobi, Kenya. Dennis M. Powe Lt. 


A Correction 


o be « interesting letter of Mr. C. F. Andrews on the subject 
the Schneider Trophy contains a misquotation. The last 
line of Milton’s “ Lycidas” should read: “ Fresh woods and 
pastures new!” This and Pope’s “A little learning [not 
knowledge] is a dangerous thing” are the two most misquoted 


lines in English poetry. 
London, N.1. C. W. Porter. 


Publications Received 


Die Schweizerische Flugwaffe, by Ernst Wetter. A booklet describ- 
ing the present organization and equipment of the Swiss Air Force, 
with illustrations of the aircraft types used since 1914 to date. 64 pp 
44 in. by 6} in. Illustrated. World Traffic Editions, Box 8, Vevey | 
(VD), Switzerland. Swiss Fr. 2. 

The History of Airships, by Basil Clarke. A factual account of 
the growth and decline of lighter-than-air aviation, including a full 
description of their use in World War I and their current operations 
with the U.S. Navy. 194 pp., 54 in. by 84 in. Illustrated. . Herbert 
Jenkins, Ltd. 21s. 

The Soviet Air Force, by Asher Lee. This third edition of a 
well-known reference book has been completely rewritten, but 
appears to have gone to press before the air display over Tushino 
last July and is therefore not completely up to date. It provides 
a broad view of Soviet military and naval aircraft and aviation. 
288 pp., 54 in. by 84 in. Illustrated. Gerald Duckworth and Co., 
Ltd. 30s. 

Medical Services of the R.A.N. and R.A.A.F., by Allan S. Walker 
and others. This is the fourth and last of the volumes in the Medical 
series published as part of the larger survey of Australia in the 
War of 1939-45. Primarily of interest to those concerned with 
medical services, it includes details of the use of aircraft for casualty 
evacuation and other medical duties. 544 pp., 6 in. by 94 in. 
Illustrated. Published by Australia War Memorial, Canberra. 35s. 

Scramble, by Wg. Cdr. J. R. D. Braham. The R.A.F.’s “ most- 
decorated fighter-pilot ’ (triple D.S.O., triple D.F.C. and A.F.C.) 
tells his own exciting story, from his training as a regular R.A.F. 
pilot shortly before the War to his crash-landing and imprisonment 
in Germany in June, 1944 256 pp. 5 in. by 8} in. Illustrated. 
Frederick Muller, 18s. 

Where No Birds Fly, by Philip Wills. Whilst containing much 
practical advice for gliding enthusiasts, this book is in large part 
autobiographical. As in his previous volume, ‘* On Being a Bird,” 
Philip Wills writes with infectious enthusiasm and great charm. 
142 pp., 54 in. by 84 in. Illustrated. George Newnes, Ltd. 2Is. 


Aviation Calendar 


Oct. 

Birmingham.— British Institution of Radio 
Engineers, West Midlands Section lecture, ** Instru- 
ments for the First United Kingdom Scout Satel- 
lite.’ by Prof. J. Sayers, at Birmingham University. 
at 18.15 hes 

Loadoa.-—Inatitute of Transport, Metropolitan 
Graduate and Student Society lecture, “* Develop- 
ment of New Aircraft and their Testing,”” by Sqn 
Ldr. H. G. Hazelden, at 80 Portland Place, W.1, 
at 17.45 hrs. 


Oct. 

Lendon.—-R S Historical Group lecture, 
Birth of the World's First Big Aeroplane,” by 
Sit Frederick Handley Page, at 4 Hamilton Place, 
W.1, at 18.00 hrs 

Nov, 1 

London. —Roya! United Service Institution lecture 
“ Thoughts on the Nuclear Deterrent,’’ by Marsha! 
of the Royal Air Force Sir Dermot Boyle, at White- 
hall, S.W.1, at 15.00 hrs 

Nottingham.—Institution of Production Engineers, 
North Midlands Region lecture, “ Fabrications in 
Aircraft Gas Turbine Engines,’ by W. E. Corbitt, 
at Nottingham Reform Club, Victoria Street, at 
19.00 hrs. 

Nov. 3 

London.—R.Ac.S. Rotorcraft Section lecture, 
“Electronic Flight Information Displays for 
Rotary-wing Aircraft.” by We. Cdr. J. C. G. Bell 
at 4 Hamilton Place, W.1, at 18.00 hrs. 


Nov. 8 
irport..-R.Ac.S. Branch lecture, “ The 
Scientific Investigation of Aircraft Accidents,” by 
Dr. P. B. Walker, in the Senor Mess, B.O.A.C. 
Headquarters, at 18.00 hrs. 


Nov. 9 
— Radar and Electronics Association 
lecture “Space Communications — Orbits and 
Economics,’ by W. F. Hilton, at the Roya! Society 
of Arts, John Adam Street, W.1, at 19.00 hrs. 


Nov. 10 
Londoa.—British Interplanetary Society lecture, 
* Photography from Rockets and Satellites.” by R. 
Hall, at the R.Ac.S., 4 Hamilton Place, W.1, at 
18.30 hrs. 


Company Notices 


NEW COMPANY 


North Star Air Lines, Ltd. (704,856).—Private co 
Reg. Oct. 4. Cap. £100 in £1 shs. To establish, 
maimta:n and operate air lines and transport services 
of all kinds. Directors: Leonard T. Burroughs, 9 
Hollytree Gardens, Rayleigh, Essex; Stewart A. 
Calder, 15 Broom Acres, Sandhurst, Surrey: 
Donald L. Willis, 23 Coronation Road, East 
Grinstead, Sussex. Sec.: D. L. Willis. Reg. off.: 
5 Dowgate Hill, E.C.4. 


INCREASE OF CAPITAL 
Autair (Luton), Ltd. (576.593), 110 Jermyn Street, 
S.W.1.—Increased on Mar. 27. 1961, by £9,000 in 
£1 shs, beyond the reg. cap. of £1,000. 


CHANGES OF NAME 
Blackpool Flying School, Ltd. (356,037), 2 
Abbotsford Road, Blackpool.._Name changed to 
Westair Flying Services. Ltd., on May 15, 1961. 
F. G. Miles, Ltd. (461,962). Shoreham Airport, 
Shoreham-by-Sea.—Name changed to Beagle Miles 
Aircraft, Lid., on April 18, 1961. 


New Patents 


APPLICATIONS ACCEPTED 
883,373.—Daimler Benz A.G.—** Turbo-jet propul- 
sion units in aircraft.” Jan. 13, 1960 
(Feb. 17, 1959.) 
Printed specifications of the above will be avail- 
able on Nov. 29, 1961. and the opposition period 
will expire on Feb. 28, 1962. 


Personal Notices 
BIRTHS 

Burdess.—-On Oct. 15, at P.M.R.A.F. Hospital, 
Halton, to Mary, wife of San. Ldr. A. Burdess—a 
son. 

Claridge.—On Oct. 7, at P.M.R.A.F. Hospital, 
Hakon, to Jill (née Titley). wife of Fit. Lt. G. J. B 
Claridge—a _ son. 

Green.—On Oct. 10, at Newquay. to Jill (née 
Merrett), wife of Fig. Off. J. E. Green—a daughter 

Griffiths.—On Oct 7. at the Rutland Memoria! 
Hospital, Oakham, to Jennifer (née Stafford), wife 
of Fit. Lt. M. Griffiths—a son. 

Hopkins.—On Oct. 7, to Pat, wife of Wg. Cdr 
R. J. Hopkins—a son. 

Parker.—On Sept. 24. at Queen Charlotte's 
Maternity Hospital, to Barbara (née Dodgson), wife 
of Fit. Lt. G. Parker—a son. 

Winna.—On Oct. 11, at Dhekelia, Cyprus, to 
Morag, wife of Fit. Lt. A. H. Winn—a son 


DEATH 


Mackowie.—On Oct. 13, at R.A.F. Hospital, 
Uxbridge, Fit. Lt. Dean Mackowie. 
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The Westland range of turbine powered-helicopters covers rotary wing aircraft 
from 5000 Ib. to 58000 Ib. which are capable of meeting all requirements in all 
parts of the World. 


Advantages of turbine powered helicopters include improved overall operating 
economy, less noise and vibration and greatly improved performance in high 
temperatures and at high altitudes. 

Westland were among the pioneers in the application of turbine power to the 
helicopter and already in this class they have in production the Wessex I, Wessex II, 
Gnome Whirlwind, Belvedere, and the Scout, whilst the development of the 
60/65 seat Rotodyne vertical take-off airliner is actively progressing. 


Westland Helicopters are in service with the following: 
Governments of Ceylon, Cuba, Egypt, Iran, Iraq, Kuwait, 
Hong Kong, France, Thailand, Yugoslavia, Japanese Security at: 
Forces, Brazilian Navy, Royal Jordanian Air Force, Ghana Air 
Force, Royal Navy, British Army, Royal Air Force. 


the great name in HELICOPTERS 


WESTLAND AIRCRAFT LIMITED YEOVIL SOMERSET ENGLANO 
Incorporating: Saunders-Roe Division Bristol Helicopter Division Fairey Aviation Division 
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PRESS DAY: Classified Advertisements 
must normally be received at Head Office 
by FIRST POST THURSDAY for the follow- 
ing Thursday's issue Last-minute addi- 
tions and deletions are accepted by telephone 
from trade advertisers up to noon. Adver- 
tisements received too late for a particular 
issue are automatically inserted in the 
succeeding one unless instructions to the 
contrary are received. 

RATES—1/- per word (minimum 12 words 12/-). 
Each paragraph charged separately and name and 
address must be paid for. Semi-displayed setting 
£3-17-6 per single column inch. Centred lines 
22/6. Series discounts of 5% for 13, 10% for 26 
and 15% for §2 consecutive insertions, allowed to 
trade advertisers. 

TERMS—Strictly net and prepayable. Monthly 
accounts for settlement by the end of the month 


CLASSIFIED ADVERTISEMENTS 


following insertion are allowed to trade adver- 
tisers if satisfactory references are provid 

REMITTANCES—Cheques and postal orders 
should be crossed and made payable to TEMPLE 
PRESS LIMITED and instructions sent addressed 
to the Manager, “The Aeroplane’ and 
Astronautics,”’ Bowling Green Lane, London, E.C.1. 
DEPOSIT SYSTEM—Facilities are available to 
readers to purchase advertised goods through 

The Aeroplane and Astronautics.'’ Commission 

1% (minimum 2/-) on amount deposited. 

BOX NUMBERS—Private advertisers desiring 
to have replies sent care of ‘“‘ The Aeroplane and 
Astronautics,’ may do so on payment of 1/- to 
cover booking and postage, plus cost of four extra 
words. Box Numbers must not be used for the 
purpose of circularizing and the Proprietors do 
not undertake the distribution of such matter 
received. To avoid mistakes in forwarding, Box 


Numbers should be carefully and legibly copied 
and replies sent to Box AOQO0, care of “ The 
Lane, London 
THE PROPRIETORS retain the right to refuse 
or withdraw advertisements at their discretion 
and are not responsible for clerical or printers 
errors, although every care is taken to avoid 
mistakes. 
HEAD OFFICES: Bowling Green Lane, 
London, E.C.1, England. Telephone: Terminus 
3636. Telegrams: “ Pressimus London Telex 
Telex: 23839. 
BRANCH OFFICES: Bayliss House, Hurst 
Street, Birmingham, 5. Telephone: Midland 6616 
50 Hertford Street, Coventry. Telephone 
Coventry 27414. 1 Brazennose Screet, Manchester. 
6114-8. 12 Renfield Street, 
Tel : Glasgow Central 1413 


AIRCRAFT FOR SALE 


IPER aircraft on view, cars taken in part-exchange. 
Terms Maidenhead Autos, Bath Rd.. Taplow 
Maidenhead 4900 zzz-801 
HREE time-expired Tiger Moths, with or without 
engines; offers. West London Aero Club, White 
Waltham Airfield. Berks Littlewick Green 272 
610-x8046 
Ra (nine-seater), in flying order, a snip at 
£400, yes, four hundred pounds. Box A103, care of 
THe APROPLANE AND ASTRONAUTICS 610-x8149 
XCELLENT Rapide, new C. of A. (P.T., offered 
m exchange for Tripacer or similar Phone, 
Ovttershaw 461 610-5 


AIRCRAFT ACCESSORIES, SPARES 
AND COMPONENTS 


HE REGIONAL AIR TRADING CO., Croydon 
Airport, for Rapide spares of every description 

Phone, Croydon 8521 222-798 
HILLIPS AND WHITE, LTD 


lexting stockists in the U.K. for instruments, 
"2viaattonal equipment, electrical components and 
Pais aed engine accessories Spares for de Havilland 
Gipsy, Major and Queen series and Armstrong 
Siddeley, Cheetah IX and XV _ engines 

61 QUEEN'S GARDENS, London, W.2 Phone, 


Ambassador 8651. 2764 Cabies, “* Gyrair, 
London.’ 222-804 
IRFRAME spares for Dakotas, Harvards, Piper 
Cub Fairchild Argus. Beechcraft. 


Mosquito, Spitfire, Firefly Engine spares for Pratt & 

Whitney, Armstrong Siddeley, Lycoming, etc acces- 
sories and instruments for all types of aircraft 

Dakota operators please note, we offer a 

. limited number of genuine brand-new Bendix 

52058 tail wheels at a reasonable price 

J. WALTER, LTD., The Drive, Horley. Surrey 

« Phone, Horley 1420 and 4294. Cables, “* Cubeng 

Horley.’ 610-8 


Aircraft Accessories, Spares and 


Components Wanted 

ANTED, purchase or hire, pair of seaplane floats 

for light aircraft, good second-hand or repairable 

condition acceptable Box AOTl, care of Tut 

AFROPLANE AND ASTRONAUTICS 610-7 


AVIATION COMPUTERS 


K 4s of Ealing, stockists of Aristo, Jeppersen, 


Weems. Swasar. R.A Mk. 4 Box Dalton, 
computers: scale rules, protractors, headsets, goggles 
ets quotations, mail orders by return Write for 
latest stock list 5-10 Bond St., Ealing, W.5 Fal 
2813 610-78 


CARS FOR SALE 
OUR aeroplane taken in part-exchange for any 
of our 400 used cars or 100 new cars always in 
stock If your plane is worth more than the car 
deposit required for a hire-ourchase transaction we 
will gladly refund the cash difference. Raymond Way, 
Kilburn, London, N W.6 Maida Vale 6044 


610-79) 

R A F Officers’ uniforms for sale, new and 
. . e reconditioned Fisher's, 86-88 Welling- 
ton St.. Woolwich. Phone 1055. Kits also purchased 


227-805 


CONSULTANTS 


AN L. S. MeNICOL, London School of Air Naviga- 


tion Pilot and navigator training with advisory 
service 33 Ovington Square, Knightsbridge, S.W.3 
Ken 8221 


R W. SUTTON (CONSULTANTS), LTD. 7 
e Lansdowne Place, Chelienham. Phone 5811 
614-663 


ENGINES AND ENGINE SPARES 

NGINE overhauls Hants and Sussex Aviation, 

Lid.. offer Britain's most comprehensive overhaul 
service ncluding magneto and component overhaul, 
with spares supply All D.H. range up to Queen 30 
Mk. 2 for Heron Armstrong Siddeley, Blackburn 
Circus. Lycoming and United Kingdom distributors 
of Continental motors Huge exchange pool most 
type engines Specialists in export work Address 
The Airport, Portsmouth, Hants. Phone 63051 


610-693 
HIRE AND CHARTER 


radio, daily, weekly and longer 
Box 5 care of Tue AFROPLANE AND 
ASTRONAL s 610-9 


PACKING AND SHIPPING 
R AND J. PARK, LTD Dominion Works, 
« Thames Rd.. Chiswick, London, W.4 Phone. 
Chiswick 776! Official packers and shippers to the 
aircraft industry 222-0782 


APPOINTED DEALERS 


The North & West Midiands: Westair Limited, 
Squires Gate Airport, Blackpool, Lancs. 
& East Midlands : 

W.H.& ers (Engineers) Ltd., 
ct Barford, Bedford. 
West: Steels Limited, 
Clifton, Bristo’ 


Scotland : Airwork Services Limited, 
Perth Aerodrome, Perth, Scotland. 


SOLE DISTRIBUTORS IN GREAT BRITAIN ARE 


- HERTFORD 
TELEPHONE ESSENDON ats 


LOOKING FOR 
VISCOUNT 700 
SERIES SPARES 
AND 

COMPONENTS 


Airline Ait Spares vo. 


Airline Air Spares can meet 
your requirements, as we 
have recently stripped one 
of thesz aircraft completely 
and can offer many 
attractive items ex stock. 
Our Spares stockho!lding 
includes comprehensive 
ranges for DC4, Viking and 
Bristol 170 aircraft, and we 
also supply workshop and 
ground equipment. 


AIRLINE AIR SPARES LTD., 
Associated n 
KEEGAN AVIATION LTD., 
SOUTHEND AIRPORT, 
SOUTHEND-ON-SEA, ESSEX. 
PHONE SOUTHEND 48183. TELEX 1943. 
Our Ansafone teley 


ne answering machine records all telephone 
calls after office hours. 


RADIO AND RADAR 


TRI2D, STR9Z, STRYX and most other British 
and American V.H.F. R/T equipment always in 
stock A.R.B.-approved design installations any 
type of aircraft A. J. Whittemore (Acradio), Lid 
Biggin Hill Aerodrome, Kent 2z2-7 81 


SITUATIONS VACANT 


DEN AIRWAYS (B.0.A4.C. Associate) Due to 

continued expansion with the impending intro- 
duction of the Avro 748, Aden Airways are seckir 
additional Licensed Aircraft Engineers Essential 
qualifications are sound, practical experience A 
Licence on DC3, Argonaut and/or “C’ Licence on 
P. & 1830 and R.-R, Merlins Turbine e¢xperi- 
ence or licences a considered advantage Salaries in 
the range £1,548 to £1,938 p.a dependent upon 
qualifications and experience, with income [tax paid, 
free furnished accommodation for both married and 
single engineers. Sixty days’ U.K. leave per annum 
free passages for successful applicant and his tamily 
together with generous contributory pension pro dent 
and medical schemes Engineers interested 
interview are asked to forward full details of qualific 
tions and experience in strict confidence to Per: 1 
Manager, B.O.A.C Associated Companies 
Airways Terminal, Buckingham Palace Rd 
S.W.1. 


UWAIT AIRWAYS (B.0.A.C. Associate) require 
immediately A and C licensed Viscount engineers 

to be based in Kuwait; excellent conditions of service 
including free, furnished accommodation 56 days 
annual leave with free passage for engineer and tami_y 
to and from U.K medical and pension-providen 
schemes, free life insurance cover, etc.; salary in 
the range £1,791 to £2,171 p.a., income [tax free 
Applications with brief details of licences should be 
addressed to Personnel Manager, B.O.A.€ Associated 
Companies, Ltd.. Aways Termina! Buckinghan 
Palace Rd., S.W.1 ol 4 
ENIOR and intermediate aircraft stress eng neers 
with about five years’ experience must have 
the “designer approach and be prepared to work 
with minimum § supervision on new civil aircraft 
projects, required in the cxpansion programme fa 
small, virile, but well-established design team If you 
are looking for an interesting and progressive post. nol 
too far from London, write giving details of your 
career to date. and an indication of salary required 
All applications will be acknowledged and treated in 
strictest confidence Apply Box AO9I, care of THE 
AEROPLANE AND ASTRONAUTICS 611-675 
Small but expanding design organization flers 


progressive appointments to experienced iit- 


craft loftsmen, for both detail and lines wor n 
new civil aircraft projects All applications. which 
should give details of age, experience and selary 
required will be acknowledged and treated in strictest 
confidence. Apply Box A092, care of THe Arf LAN} 
AND ASTRONAUTICS 611-676 
HANA AIRWAYS require immediately 
and ficensed aircraft engincers the 
Viscount 800 Series with Rolls-Royce Dart 50-525 
Serics In addition immediate appointments exist 
for three radio maintenance engineers with radar 
endorsements and one X” licensed instrument 
engineer, all working in conjunction with th new 
Viscount fleet Salary in the ranee £GI.650 to 
£G2,.100 p.a. income tax free plus children’s a ‘ 
ance toecther with excellent car loan, pens prov 
dent fund, medical scheme. free furnished accomm« 
dation and 56 days’ annual leave with fre I ges 
for engineer and family to U.K Applications with 
brief details of licences should be uddressed to 
Personnel Manager, B.O.A¢ AC Ltd ys 


Terminal, Buckirgham Palace S.W.! 


HE ATIONAL HYSICAL ABOR \ RY 
T™N P L 


TEDDINGTON, MIDDLESEX 


reguires a 


ENIOR CIENTIFIC FRICER 
S Oo 


TO LEAD A SMALL TEAM TO WORK ON 


The candidate must have imagination, initiative 
some practical research experience, with a speci 
knowledge of aerodynamics and/or hydrody 
QUALIFICATIONS: Ist or 2nd Class Hons. degr 
equivalent with at least three years post-gra 
experience 
Interim salary range: £1,392-£1 


14 


Application forms from Director at above address 
quoting 50WT. Closing date November 20. 1961 


KILLED airframe and p‘ston engine fitters required, 
pleasant working conditions, good bonus. Interest- 

ing variety British and American aircraft 
PLY: Personne] Manager, Western Airways. Ltd, 
The Airport, Weston-super-Mare 610-2 
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AERO LTD. 


the exceptional 
DOVE now 


of interior of 


EXECUTIVE 


the 
6A 
offered for early delivery 


view 


SERIES 


All mandatory modifications, 8800 a.u.w., 
plus full steel spar mods. (not required 
before 5000 hrs.) 

3685 airframe hours, 
380 h.p. Mk. 2 engines 
Full de-icing 

Dual VHF, with ILS loc.; ADF; Marker 
Beacon, Glideslope, and L.F. receivers 

4 large armchairs, 2 sec. chairs, tables, 
toilet, cocktail bar, etc 

High Gloss Dark Blue with white top, and 
vellow stripes. Offered with new C. ot 
at £17,500 


R. K. DUNDAS AERO LTD. 


DUNDAS HOUSE 
59 ST. JAMES’S STREET, LONDON, S.W.1. 


HY De Park 3717 Cables: DUNOUK 
Sole U.K. Distributors 


* 


“O" and 245 on 
20 on both props 


* 
* 
* 


Te 


There is a JODEL for you. 


Either the AMBASSADEUR 3 seater 
or the MUSKETEER 4—5S seater 
U.K. Agents 

ROLLASON AIRCRAFT & ENGINES LTD. 
REDHILL AIRPORT - URREY 
NUTFIELD RIDGE 2212 


Telephone : 


BRITISH 


WIRE THREAD INSERTS 


Precision made in Carbon Steel for Aluminium and 
Magnesium. Also in Stainless Steel and Bronze. 


B.S.F. + Metric - 
Whitworth - 


B.S.P. 
Unified 


B.A. 


17 


Situations Vacant—contd. 
LANNING Engineer required with knowledge of 
machined and sheet metal details Apply, stating 
experience, age and salary required to the Manager 
Brooklands Aviation, Ltd., Buttocks Booth, Moulton 
Northampton 611-677 
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the ages of 


tween 

rade L1l—minimum 
g to £1,100 

oa 

to Grade 


is non 

will be given obtaining 
using accommodation 

ION forms and full details 
service miy be bt 


temporary n 

PPLICAT of ndi- 
ected f 
Office 


received 
not later than November 
ORTHERN 
license 


B, C and 
coverage 
2 6 
Substantial 
Pension scheme 

of new business 

verage of licences heid 


Airline requires A 

engineer with extensive 

ncluding Groups 5 5 
35-45 

with experience 

for introduction 

Applicants must state ex 

details of experience 

of Tu AF ROFPLANE ASD ASTRON 


G' ERNSEY 
acan 


Limited number of vac 


N 


light 


and 
salary 
rensur 1 


pas 


cies for 


must n 

n 35 vears of and 
of a curren Air Traffic Control Officer's 
endorsed by the Ministry of Aviation 
of R Rating 


not more tha in possession 
Certificate 
Possession 
avariage ne is vt 
aff of the States of 
the salary range 

y cing depen 


adar 


t 


of 


of service m 
Commandant 
Islands, to whom 


bons 
the Airport 
Channel 
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TAFF Ff with Mete experience required 
PPLY 
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MINISTRY 
Technicians at R.A-F 
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The Manager Airwork Services 
Woody 
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for vilian Radio 
Cheshire; 

various 
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nd radar 
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£930 pa 
certain provincial 

jilable for renting at 
Sealand Apply to Air 
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Exchange 


Minisiry, C.E.3h 
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quoting City 


Employment 


SITUATIONS WANTED 
ALTP, DC DC-3 Viking 
hrs desires or abroad 
ASTRONAUTICS 
610-x8126 


ILOT 
6,000 


A102 


6, Ce 
position 
AEROPLANE 


nstellation 
home 
AND 


conmercia! licence, R/T 
employment anywhere, 
THe APROPLANE AND 


Box 


por, 24 
A. seeks 


AlDl, care of 


care of 


licence, group 
anything Box 
ASTEONAUTICS 

610-x8047 


TUITION 


rt aes LINK TRAINING CENTRE, D4 and 
ANT 18 Trainers Instrument ratings, renewals 
and latest procedures for flights to any aerodrome in 
the world, 21s. an hour Denham 3171 zzz-797 
EARN to fly, £37; Instructor’s Licence and instru- 
ment flying for £4 12s. 6d. Night flying £5 i2s. 6d 
hour. Residence 6 gns. weekly. Specialized course 
Commercial Pilot’s Licence Wiltshire Schoot of 
Ltd., Thruxton Aerodrome (Andover Junction 
min. from Waterloo), Hants. 2zz-799 


per 
for 
Flying 


S‘ HOLARSHIPS AND Crm ERS 


selected students 
trained with the 


fortunate ugh 
organ.zation that has years 
experience and has trained more than 14,000 pilots 
o be considered for the course starting on March 6 
962 (the carliest date on which there are vacancies) 


delay 


THE AERODROME 
ELSTREE, HERTS 


who are eno to 


Please apply without to 


610-675 


ONDON SCHOOL 

full-time personal 
correspondence courses or combination 
all aspects of professional pilot and navigator quali- 
fications also P.P.I Officially. appointed Service 
Courses Scheme 33 Ovington Square, Knightsbridge 
London, S.W.3. Ken zzz-792 


NSTRUMENT rating, contact 

experts for D4 Link and flying 
and at Oxford Airport, Ling Training Services 
Cobs Court, Carter Lane, Ludgate Hill C.4 
City 6043 


OF AIR NAVIGATION 


coaching with 


offers 
home-study 
of both for 


the acknowledged 
trainers in London 
Lid 
hone 
611-651 


XETER SCHOOL OF FLYING offers the least 
expensive and most comprehensive flying training 
available. We specialize in Commercial Pilot's training 
and Instructer’s training, and our private pilot’s course 
approved <ontract rates from £3 I8s. 6d Full 
Trafic Control, V.H.F./D.F. and 24-hr. Met 
Service radio-equipped aircraft, grass or runways 
local accommodation from £3 10s.. airport £5 15s. 6d 
Exeter Airport, Lid., Exeter Phone 67433 zzz-800 
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and ASTRONAUTICS 


Keegan Aviation 


WHAT WE ADVERTISE 
WE OWN 


DC-4 ‘E’ MODEL 
75 seats plus 4 crew, all track 
mounted, freight doors and special 
folding luggage racks to facilitate 
quick conversion. 
Just completed Check 3, ready for 
immediate lease at very attractive 
winter rates. 


D.H. DOVE 
Eight passenger, two crew, new 
interior, low hours and full airline 
radio and de-icing. 
For lease from £13 per hour 
inclusive or immediate sale. 


AERO COMMANDER 
Six seats all Class 1 radio inc. 
V.O.R., LL.S., A.D.F., ete. Low 

hours all round. 

For lease at £15 per hour or 

immediate sale. 


SOLE EUROPEAN AGLNTS 
FOR THE “RILEY 65°’ AIRCRAFT 


Keegan Aviation Ltd 
PANSHANGER AERODROME 
HERTFORD HERTS 


Telephone: Essendon 491/2 
Cables: Planesales Hertford Telex: 1943 


| BRITAIN’S ONLY 
AVIATION SCHOOL 


AIRWORK 
SERVICES 

TRAINING 

PERTH 


MINISTRY OF AVIATION APPROVED 
Airwork Services Ltd., 
35 Piccadilly, London, W.1. 


offering all 
these courses:— 


* commercial and 
private licences 


* instrument rating 


aircraft 
engineering 


* full residential 
facilities 


DOUGLAS C47 
DAKOTA 


FOR SALE 


ASTRAEUS LIMITED 
167 Victoria Strect 
London SW1 
Phone VIC 1403 Cable Arreffay 


: 
| 
| 
| 
- 
om es b may 
als cants with recent 
“ air xperience Applicants 
4 | silary at age 23 | 
30 and thereafter | 
be Civil Service the 
Local G he J Civil 4 
| 
| 
| 
ea 
Z 
611-679 | 
Air Traffic 
| A { Guernsey 
nd 
| 
| | 
| 
| | 
| 
F' RTHER details 
be obtained from | 
States Airport, Guernsey ee 
applications in writing. stating am ind 
} expericnce must be m.de not N 1 0, 
| 61 610-3 | 
|S 
td 
| A 
| | 
| 
| gr sunk rad | 
| maxin sub smal! 
| ded ns. Houses may 
Ho 
| 
| 
| 
< | vad 
2 \ » 
—— 2 
— 
4, | 
i 
| 
| 
| CRO. | 
PMANUFACTURING CO. To 
MAE DOWN BA | 
i 


THE AEROPLANE 18 
and ASTRONAUTICS 


17 to 25... with G.C.E.? 


FLY AS AN OFFICER IN THER.A.F. 


A fighter pilot on reconnaissance over the Red Sea; a navigator plotting his 
Comet’s course from Wiltshire to Australia; an air electronics officer in a 
*V’ bomber operating complex electronic equipment; . . . these men have 
chosen an exciting, absorbing and rewarding career. They are aircrew cfficers 
in the Royal Air Force. 


Have you got what it takes to join them? 

To apply for a Direct Entry commission you must be under 26, fit, and hold 
or expect to gain G.C.E. at ‘O” level (or equivalent) in five acceptable subjects 
including English language and mathematics. 


With these qualifications behind you, you can begin now a career that can take 
you all over the world. Pay is excellent—you will earn £950 a year at 21 asa 
Flying Officer, and you can earn over £1750 at 25 as a Flight Lieutenant on 
full allowances. 


Length of Service 

You are guaranteed service to age 38 (or for 16 years, whichever is longer) 
qualifying you for a pension of at least £455 a year as well as a tax-free gratuity 
of at least £1365; there are good opportunities to serve until you are §5 with 
increased pension and gratuity. Alternatively you may serve for 8 or 12 years. 
A few commissions allow you to leave after § years. These periods of service 
entitle you to a generous tax-free gratuity—from £775 after 5 years to £4000 
after 12 years. 


Act 

If you would like to know more about careers in the R.A.F., write, giving your 
date of birth and details of education, to Group Captain J. A. Crockett, 
R.A.F., Air Ministry ( AP 854), Adastral House, London, W.C.1. 


THE FUTURE IS WITH THE R.A.F. 


Renewing your C. of A.? 
consuit WHITTEMORE’S first 


* BIGGIN HILL 2211 (PBX) KENT x 


PERFECT 
PRECISION 
} AIRCRAFT 

SPRING WASHERS 
TO B.S. SPECIFICATION 2 SP.47 


CROSS MFG. CO. (1938) LTD 
COMBE DOWN, BATH. Tel.: Combe Down 2356/8 


[al erranti 


wish to recruit an Engineer to take charge of their 


AIRGRAFT RADIO SERVICING WORKSHOP 


at their Flying Unit based at Turnhouse Airfield, Applicants should 
hold current ** A” and * B” Licences and have wide experience of 
V.H.F., H.F., and GEE, overhauls, repairs and modifications to 
A.R.B. and A.L.D. specifications. Staff position with membership 
of pension scheme and an appropriate salary will be offered to 

the successful candidate. Please send brief details of career 

to date to the Personnel Officer, Ferry Road, Edinburgh, 5, 
quoting ref. RE/T/1. 
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Tuition—contd. 
VIGATION, LTD... provides full-time or postal 
tuition or a combination of these methods for 
M.0o.A. Pilot-Navigator licences. Classroom instruc- 
tion can be provided for A.R.B. General and Perform- 
ance Schedule examinations. D4 Links Phone 
Rodney 8671 For details apply Avigation. Lid.. 30 
Central Chambers, Ealing Broadway, London, W.5 
Ealing 8949. zzz-803 
OUTHEND-ON-SEA MUNICIPAL FLYING 
SCHOOL offers comprehensive training for com- 
mercial and private pilots in atmosphere of modern 


air transport. Rates from £4 (contract). No entrance 
fees. Airport club available Municipal Airport. 
Southend-on-Sea. Phone, Southend 4020! 610-793 


CLUB NOTICES, ETC. 
URREY AND KENT FLYING CLUB, B gg:n Hil! 
(BN9) 2255 M.oA.-approved course Tiger and 
Hornet Moths, Chipmunk and Prentice Contract 
rates. Route 705. one hour from Victoria 610-761 


BOOKS AND PUBLICATIONS 
AMERA IN THE SKY.” by Charles Sims 
with a preface by Air Chief Marshal Sir James 
For more_than 30 years Charies Sims, chief 
of AEROPLANE AND ASTRONAUTICS 
and one of Britain's best-known acrial photographers, 
has watched the amazing growth of British aviation 
from a ringside seat In this book he recalls with 
pen and camera, enlivened with anecdotes. some of 
his many memories of those eventful days. 

218 pages, 25s. net from booksellers, or 26s. 6d 
ost from the_ publishers, —— Press Limited. 
Bowling Green Lane, London zzz 


- AND SPEED” SERIES FOR 

‘ Aircraft and Air Power,” by F. G 
pe. of THE AEROPLANE AND ASTRONAUTICS 
has been written for intelligent boys between the ages 
of 10 and 16 The author surveys modern military 
flying and includes chapters of combat aircraft, 
scientific aids and missiles Other titles in the Series 
are: “ Motorcars,” “* Locomotives” and “Ships and 
Shipbuilding.” Illustrated, 112 pages, 10s. 6d. net 
from booksellers, or lls. 5d. by post from the pub- 
lishers, Temple Press Limited, bowtias Green Lane. 
London, E.C.1. zzz 


RINCIPLES OF HELICOPTER ENGINEERING, 
by Jacob Shapiro. This comprehensive review of 
the engineering principles governing the design and 
construction of helicopters provides a complete survey 
of recent knowledge in the field Illustrated, 448 
aes, 55s. net from booksellers, or 56s. 9d. by post 
om the publishers, er Press Limited, Bowling 


Green Lane, Londo zzz 
EROPLANES AND AERO-ENGINES” (4th 
Edition) A new edition comprising 24 two- 


and three-page cutaway drawings which includes a 
variety of English civil and military aircraft and 10 
ae, jet and gas-turbine power plants. 
llustrated, 56 pages, price 5s. net from booksellers, 
or Ss. 7d. by post from the publishers, Temple Press 
Limited, Bowling Green Lane, London, E.C.! zzz 


NTERPLANETARY FLIGHT. An _ introduction to 

Astronautics (2nd Edition), by A. C. Clarke. Com- 
pietely revised in the light of recent advances in the 
science of astronautics. Includes a chapter on carth 
satellites and lunar probes, and an appendix on funda- 
mental theory and mathematical ta Illustrated, 
152 pages, I2s. 6d. net from booksellers, or lis. 4 
by post from the publishers, Temple Press Limited, 
Bowling Green Lane, London, E.C.1. zzz 


HE EXPLORATION OF SPACE (First Cheap 

Edition) by A. C. Clarke Provides answers 
to the many questions the intelligent layman asks 
about the science of astronautics Over 370,000 
copies sold in all editions. > 212 pages. 
8s. net from booksellers, or 9s. ¥ post from 
the publishers, Temple Press Limited Bowline Green 
Lane, London, E.C.1 zzz 


ODERN AIRCRAFT DESIGN, by J. L. Naylor 

Provides technicians in allied industries with an 
account of the wide background of knowledge behind 
the design of modern aircraft. Illustrated, 128 pages 
os . net from_ booksellers, or 10s. 2d. by post from 
the publishers, Temple Press Limited, Bowling Green 
Lane, London, zzz 


NEW BALL & ROLLER BEARINGS 


Over 5,000,000 in stock 
in more than 5,000 types 
LARGEST STOCKS 

TE FOR STOCK USTS 
CLAUDE RYE BEARINGS 


895-921, FULHAM RD., LONDON, S.W.é6 
Phone: RENOWN 6174 (EXT. 24) TELEX 23453 


MINISTRY OF AVIATION 


AIR TRAFFIC 
CONTROL OFFICERS 


Posts for men or women at least 23 and under 35 
on 1/7/61. Candidates must have had recent 
aircrew experience, preferably as pilot or navi- 
gator in civil air transport or H.M. Forces; but 
exceptionally extensive experience in A.T.C.O. 
duties may be accepted. They should normally 
also have G.C.E. with five passes, or an equivalent 
academic qualification. Starting salary (London) 
from £872 to £1,251. Maximum £1,599. Appoint- 
ment _ initially but prospects of 
and pr 


MINISTRY OF AVIATION 
JOHN AD LONDON, W.C.2 
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AIDCOLA, 


THE (Regd. Trade Mark) | | N F 
ELECTRONIC 
inousrries SOLDERING EQUIPMENT 
SOLDERING 
TOOL FOR 3 
THE TRANSISTOR 
AGE 
ILLUSTRATED 
Bit Model 
MANUFACTURED (Cat: No. 70) 
IN ALL 
VOLT RANGES 
To meet operational requirements in 1962 BEA offer a number of 
appointments to Pilots between 20 and 31 years,,seeking a pro- 
DESIGNED FOR gressive airline career. 
CONTINUAL USE PROTECTIVE 
ON BENCHLINE SHIELD We would like to hear immediately from Pilots who already possess 


(Cat: No. 68) a Commercial Pilot's Licence and Instrument Rating or, those who 
could obtain these minimum qualifications and would be available 
to commence by January/February 1962. 


ASSEMBLY 


Commencing salary £1230-£1410 per annum according to qualifi- 


cations and flying experience. 
British & Foreign 
Patents 


Write for application form to Senior Employment & Services Officer 
Flight Operations Department, BEA, Bealine House, Ruislip, Middlesex 


Reg. Designs etc. 


Catalogues from Head Office, Sales & Service 
ADCOLA PRODUCTS LTD. 
GAUDEN ROAD, CLAPHAM HIGH STREET 
LONDON," SW4 
Telephones : MACaulay 3101 & 4272 


CLASSIFIED ADVERTISEMENT ORDER FORM 
TO: “AEROPLANE Bowling Green Lane, London, E.C.1 


ASTRONAUTICS 


PLEASE INSERT THE FOLLOWING ADVERTISEMENT IN THE NEXT..........ISSUE/S 


Rate 1/- per word (minimum 12 words 12/-) Box Numbers: allow 4 extra words plus 1/- registration fee 


r------- 


@ Press Time: 10 a.m. Thursday 
Min. 
j 13/- 14/- 15/- 16/- 17/- 18/- 
19/- 20/- 21/- 22/- 23/- 24/- 
25/- 26/- 27/- 28/- 29/- 30/- 
31/- 32/- 33/- 34/- 35/- 36/- 
} % Please use BLOCK letters throughout Nome cnd ocdress, if to be used in the advertisement, must be included 
f | above and paid for | 
| | 
| Remittance be mets | aa 
payable to TEMPLE PRESS L 
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CONTAINING 
OVER 200 


ce 


Size: 7} x 10 in. 128 pages 
Over 200 illustrations 
price 12s. 6d. net 

(By post 13s. 7d.) 
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The Aviation Picture Book of the Year 


“AEROPLANES 
PICTORIAL REVIEW (No. 5) 


Containing over 200 illustrations selected for their strik- 
ing quality and outstanding interest the current, Fifth 
Edition of this popular annual forms a unique pictorial 
record of the previous year’s events in aviation throughout 
the world. 

All the latest types of military and civil aircraft, in 
service and under development, are featured, including 
VTOL and STOL designs, naval aircraft, and helicopters 
large and small. There is a section reviewing the latest 
missiles and space vehicles and others portraying the 
newest type of light and executive aircraft. 


CONTENTS INCLUDE 


Strategic Spearhead 
Commercial Transport Aircraft 
Light and Executive Aircraft 
Missiles and Spaceflight 
Fighters—Formation 


For Aeronautical Development 
Trainers and Transports 
Rotary Wing Selection 
Events of the Year 


TEMPLE PRESS BOOKS: Bowling Green Lane, London, E.C.1. 


Great Time Saver 


D.G.1. Ministry of Aviation Approved. A.R.B 


Spec.: D.T.D. 900/4526 
Accuracy Assured 


Sole Distributors 


R.L.A. GUARANTEED LAMINATED ALUMINIUM 


Sheets or Components. 


B. ATTEWELL & SONS LIMITED 


Makers of Aircraft Components for over 20 years. 


Phones Iver 1102-3-4 IVER, BUCKINGHAMSHIRE. Grams « Reflection-lver”’ 


INDEX TO ADVERTISERS 
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Bendix International: Division of Bendix 
Aviation Corporation Inside Front Cover 
British Aircraft Corporation, Ltd. .. 10, 11 
British European Airways 
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BURNLEY AIRCRAFT PRODUCTS LID. 


FULLEDGE WORKS - BURNLEY - LANCASHIRE - ENGLAND 


AIRCRAFT" Burnley. 


Telephone 7681 Burnley (5 lines) Telegrams : 


REPAIR DIVISION: BRITANNIA WORKS - QUEENSGATE - BURNLEY Telephone 4102, 
Associated with RENFREW AIRCRAFT & ENGINEERING CO. LTD., RENFREW, ONTARIO, CANADA 
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LEADERS IN FIRE GONTROL 


50,000 Fire Control Systems have been supplied 
to over 30 of the World's Air Forces. 


Delivery of Airpass | Radar Fire Control Systems 
began over 2 years ago—the first high power 
mono-pulse radar system in the World to enter 
squadron service. 


AND NOW 
AIRPASS II FOR THE 


DASSAULT ‘MIRAGE’ 


INTERCEPTION 
@ RADAR SEARCH 


GROUND ATTACK 


@ GROUND MAPPING 


AUTOMATIC TARGET @ CONTOUR MAPPING 
TRACKING 


@ COMPUTER CONTROLLED @ TERRAIN CLEARANCE 
APPROACH 

a 


BLIND OR @ BLIND OR VISUAL 
VISUAL ATTACK ATTACK 


First into the Future 


DEAn 


SCOTLAND TELEPHONE 


EDINBURGH 5, 


FERRY ROAD, 


LTD., 


FERRANTI 
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